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THE PACIFIC COAST MEETING OF THE AMERICAN 
INSTITUTE. 

The recent Pacific Coast meeting of the American Insti- 
tute of Electrical Engineers has demonstrated the expedi- 
ency of holding an occasional meeting in every part of the 
country. It has shown also that the Pacific Coast is fully 
able to hold its own in arranging a suecessful meeting and 
supplying the necessary papers, as will be appreciated upon 
reference to the report of the meeting, to be found in this 
issue. 

A large majority of the papers presented were by resi- 
dents of the Pacific States, and the attendance represented 
very largely the same territory, although a few members, 
including the secretary of the Institute, crossed the conti- 
nent to attend the meeting. The interest of the meeting 
was largely focused upon the subjects of high-tension trans. 
mission and telephony, although three subjects which seldom 
enter into Institute discussions were also included, namely, 
electric furnaces, lumbering, and irrigation: The two latter 
are live topics in many sections of the West. 

High-tension transmission is a subject peculiarly suited 
to discussion in the West, for the West saw the pioneer 
work in its development. It is to be noted that western 
operating engineers have their own ideas on this subject, 
born largely of extended experience, and this was probably 
the first time that so many of them, representing a wide ter- 
ritory, have gotten together to interchange ideas. 

The time and attention given to telephone subjects 
marks an epoch in Institute history, because never before has 
such an array of important telephone papers been presented 
at one of its meetings. The telephone topics taken up are 
among the most important that the telephone engineer has to 
consider at the present time. The adoption of automatie 
equipment of one kind or another is rapidly making head- 
way, and train dispatching has furnished an extensive field 
for the employment of the telephone. It was fortunate that 
the advantages and defects of the various systems were so 
freely and frankly discussed from the standpoints of the 
subscriber, the telephone engineer, the manufacturer, and 
the telephone company. The Pacific Coast has made rapid 
strides in telephony, and the attention given these subjects 
at the meeting was therefore peculiarly appropriate. 


The power-diagram tracer described by Prof. Harris J. 
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Ryan promises to find usefulness in connection with high- 
potential investigations. The use of the cathode-ray tube 
for tracing energy diagrams, such as hysteresis loops, is not 
new, but it has been considered rather as a qualitative than 
a quantitative measuring instrument, owing to the difficulty 
of getting sharp lines and sufficiently large diagrams for 
accurate measurement. Professor Ryan has not only ap- 
plied the tube in a new way, but claims accuracy for his 
results when care is taken to so arrange the deflecting elec- 
trostatic fields that they shall be uniform and normal to 
each other. The placing of such a portable instrument upon 
the market will be awaited with eagerness by investigators 
using high potentials 

A noticeable feature of this meeting, also, was the full- 
ness of the discussion of most of the papers presented. 
Members who seldom get to Institute meetings seemed to 
appreciate the opportunity to participate in its activities. 


It is to be hoped, therefore, that it will not be long before 


another meeting is arranged for some point west of the 
Mississippi. 
The annual convention of the Institute will be held this 


Middle West 


Meetings have been held in 


year in Chicago, marking its return to the 


after a rather long interval. 
recent years in Asheville and in Charlotte, North Carolina, 
would seem to be lacking vet any meeting in a 


this 


but there 


located Southern city. If the members in 


full 


the Institute, it behooves them to start a movement looking 


centrally 


section wish to realize the benefits of the existenee of 


toward an Institute meeting in their own territory It is 


to be noted, however. that such suecessful meetings as have 


been held this year at Schenectady, Pittsfield and Los An 


owe their inception and their sueecessful realization 


gels Ss 


largely to the energy of a local section, and the activity 


of the loeal secTions IS coming to be looked upon as the 


barometer for indicating the intensity of local electrical in 
In those cities where there is a healthy local section 


terest 


of the Institute, it is fairly certain that electrical interests 
are alive and alert, and that material exists for a successful 


Institute meeting 





TEACHING 


In the teaching 


ELECTRICAL SCIENCE. 


of electrical science, as in most other 
fields of endeavor, the practice of the past has a large influ- 
ence in determining the customs of the present. A half cen- 
tury ago, the conductor was regarded as the all-important 
element in electrical phenomena, and the insulating medium 
was supposed to be useful only in limiting the extent of the 
conductor. Speculation and experiment as to the mechanism 
of electrical action were based upon this idea. Some elec- 
tyostatiec experiments, where condensers were involved, in- 
dicated that the dielectric was of some importance, but it 
was not until Maxwell expounded his theory and Hertz 
performed his experiments that the all-important place oc- 


eupied by the dielectric was recognized. 
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Two decades of this recognition have not sufficed to give 
such knowledge its proper place in the teaching of electrical] 
engineering. Poynting’s theorem is recognized as one of 
the most important in electrical theory, yet it is seldom 
mentioned in electrical textbooks, and many an engineering 
graduate has never heard of it. Most of the instructors 
think from the old point of view, and students naturally 
learn to do likewise. Even where the modern point of 
view is introduced, it is usually at the end of a course of 
study, and does not become incorporated into the student’s 
fundamental coneeptions. 

For instance, it is common among engineers to speak of 
a transmission line as though the energy were transmitted 
through the conductors, and ‘‘current-carrying capacity’’ is 
a common term. As a matter of fact, the energy is trans- 
mitted through the dielectric, the conductor serving merely 
to direct its course; there is no physical limit to the current 
in a conductor so long as it exists as such, and the reason 
for increasing its size is to decrease the amount of energy 
brought to it through the dielectric and transformed to 
heat in the conductor. 

The advent of wireless telegraphy and its popularization 
might have been expected to have an influence in this regard, 
but such an influence, if existent, is slow in being felt. Wire 
less, when treated in general textbooks, is usually relegated 
to a coneluding chapter, and the new ideas whieh it in- 
volves are not regarded as fundamental. 

There is much to be said in favor of the historical met! 
although this method is seldom followed in 


od of teaching, 


scientific subjects. When it is, the early ideas are naturally 
presented first, but they are then not represented as funda 
mental, but as crude conceptions which were discarded in 
the light of later experiments. This is not the condition 
in most engineering schools, but what is taught is usually 
presented as fact, and is accepted without reservation. 

One of the difficulties in adopting a new point of view 
for presentation to the student is the lack of a suitable 
series of textbooks which treat the subject in the up-to-date 
way. This is the greatest need of electrical education to 
day, and the authors and the institutions which furnish the 
books and the courses will be conferring a boon upon the 
electrical student and will be putting themselves in the 


forefront of electrical edueation. 





CENTRAL-STATION DEVELOPMENT. 

For some time it has been apparent that there was a con 
siderable setback to the ordinary rehabilitation and develop- 
ment that regularly oceurs in connection with most central 
station properties. It is true that there has been consistent 
growth, and it is quite possible that there is good reason to 
be satisfied with the improvement witnessed in the last five 
years. It has been estimated that the central-station indus- 
try doubles every five years, and it is expected that this rate 


of growth will have been realized. 
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However, as was noted in beginning, whatever growth 
there has been has come about in the most orderly fashion, 
and the inerease in the demand has been taken care of by 
the capacity made ready several years prior to the oncoming 
of the present load. The demand is only beginning to over- 
take the station equipment installed a long while back, and 
the fact is that central stations in many eases have failed to 
realize on their investment as quickly as was hoped for five 
vears ago. 

In this connection one of the most encouraging utter- 
ances heard in some time was expressed by Mr. D. L. Gaskill, 


secretary-treasurer of the Ohio Electric Light Association, 


at a recent meeting of the Chicago Electric Club. Speaking 
of the central-station situation in Ohio, Mr. Gaskill said that 


the growth of the demand was in a healthy condition, but 
t it is only recently that the station capacity was begin- 
ug to be taxed. Enlargements made several years ago had 
n adequate to meet a considerable increase. Now, how- 
r, it was evident that station capacity would have. to be 
reased, and he predicted that the near future would re- 
e a great development in the enlargement of present 
pinuts and in the building of new stations. 
While the growth of the industry has been remarkable. 
it is only reasonable to expect that a still more remarkable 
cord can be made. In every community now served with 
lectrical energy the possibilities are enormous. For some 
ime the leading manufacturers have been advertising the 
nefits of electricity direct to the people, and this eduea- 
tional effort is beginning to bear rieh fruit. This, combined 
vith the enterprise of new-business departments and more 
enlightened methods on the part of central-station commer- 
‘ial men will help prove Mr. Gaskill a true prophet when he 
‘I dare predict that the next three years will be the 


Savs: 


best that the electrical industry has ever had 





THE QUESTION OF RATES. 

A person prominently identified with the central-station 
industry has stated recently that seventy per cent of the total 
cost of producing electric light is independent of the actual 
cost of producing the electrical energy involved, also that cen- 
tral stations do not charge the customer pro rata—they charge 
too mueh for energy and not enough for service. Based on 
our older methods of rate making there has. been too elose a 
relation between the coal pile and profits and not enough 
study given to the division of the cost of light. 

With the advent of the tungsten lamp the necessity of 
a new method of making of rates has become apparent, 
although the sanity of such a method has long been advo- 
cated and the essentials of a definite and logical method 
instituted, notably by Mr. Henry L. Doherty. 

It is stated that one company in a certain city has in- 
creased the number of its customers twenty per cent within 
the last year, but has actually increased .its revenue only 


three per cent, because new customers and a great many 
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old ones have put in tungsten-filament lamps instead of car- 
bon-filament lamps. This is putting the burden of develop- 
ing the industry in the wrong place. While the consumer 
should participate in the benefits realized in the improvement 
of the incandescent lamp, no process of reasoning can indi- 
cate any fairness in such a situation as above alluded to. 

In discussing similes the party quoted above has adopted 
a homely parallel. At any first-class restaurant one can order 


two boiled eggs and receiving the attendance of waiters, 


BS 
cooks, a proper assortment of clean linen, eating utensils and 
other equipment, pays, say, twenty cents for his two eggs. 
He knows that the market price for these eggs is probably 
about four cents, but he is willing to pay sixteen cents for 
the service. Now, if the proprietor had appraised his eggs 
at ten cents and his service at ten cents, a drop in the price 
of eggs to cne-third of their former cost would leave him 
little margin for profit if he maintained his price for service 
and charged prorata for his edible commodity. 

However, it is a fact that any rate that does not take 
into consideration the great possibility of improvement in 
efficiency of current-consuming apparatus is fundamentally 
wrong. It places the investment of the central station in 
jeopardy, and this is serious. Under one of the fairest pres- 
ent methods of charging, that of applying a primary rate for 
the equivalent of a certain number of hours’ use of the con- 
sumer’s maximum demand, and a lower secondary rate for 
all energy in excess thereof, there arises a question for dis- 
cussion. Two installations, similar as to number of sockets 
and equipment, but lamped respectively with tungsten and 
carbon incandescent lamps, will indicate a different maximum 
demand for the same illumination, and if the kilowatt-hour 
charge, based upon the use of carbon lamps, returns only a 
fair percentage of profit upon the whole central-station equip- 
ment, then the decreased revenue available through the use 
of lamps of higher efficiency deteriorates the investment value 
of the entire property. 

This is not strictly the case in this country, where re- 
leased generating equipment has taken care of a great many 
new customers, and where improvement in the standard of 
illumination has assimilated what would otherwise have re- 
sulted in a falling off in the load. In Great Britain, on the 


other hand, it has worked serious inroads upon revenues. 
We may come to a point of saturation, so to speak, and the 
conditions which have allowed central stations in this country 
to readjust themselves without severe loss will hardly be dupli- 
eated in the event of another notable improvement in effi- 
ciency of current-consuming apparatus. Further than this, 
there is a growing appreciation of the usefulness of electric 
fans, heating and cooking devices and household implements 
of every nature. With a proper service charge and a low 
charge for energy, the installation of these devices will be 
encouraged, and no matter to what degree of efficiency they 
may be improved there will be no reaction upon the revenues 


of the company supplying the energy involved. 
















































Future of the Central-Station 
Business. 

At the meeting of the Chicago Elee 
tric Club on May 3, which was devoted 
to entertainment, D. L. Gaskill, seecre- 
the Ohio Electric 


prominent in 


Light Asso 


the 


tary of 


ciation and central- 
station field in Ohio, made a few sig 
remarks bearing on the future 


the 


nificent 
prospects of central-station indus- 
try 

Speaking of conditions in Ohio, Mr. 
Gaskill said that the present year was 
the most prosperous one in the history 
of the business. Central stations have, 
however, according to the speaker, in 
the 


pation of a 


past built their stations in antici 


much greater demand for 


the future than was actually realized, 
and in recent years the introduction of 
the high-efficiency lamps offset the an- 
ticipated demand considerably. 
Central stations have now dealt with 
this situation successfully and _ this, 
coupled with the co-operative advertis 
ing and missionary work of the manu 
facturers and technical press, has 
given greater impetus to the industry 
than Mr. Gaskill 
dicted that the next few years would 
the 


tions on a much larger scale than ever, 


ever before. pre- 


witness rebuilding of central sta- 


with a corresponding period of pros- 
perity 
Another the 


touched upon by the speaker was the 


phase of business 


electric range, for which a great fu 
ture is in store if its efficiency can be 
made commensurate with the efficiency 
of the tungsten-filament lamp. 

->-so 


New York-Denver Toll Line Opened 
for Service. 

On the evening of May 8 the new 
2.000-mile telephone line of the Ameri- 
ean Telephone & Telegraph Company 
between New York Denver 
placed into regular commercial service. 
and 


and was 


Excellent voice transmission en- 
tirely satisfactory service was given. 
This important line has been described 
in these columns on several occasions. 
Its 


marks an 


opening for commercial service 


epoch in long-distance 
telephony. 
>-->- — 
Wireless on Pilot Boats. 

The New York & New Jersey Sandy 
Hook Pilot Benevolent Association has 
arranged to install wireless stations on 
its pilot boats New York and New Jer- 


sey. The installations will be made at 


once. 
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Ohio Society of Mechanical, Electrical 
and Steam Engineers. 

The twenty-third meeting of the Ohio 
Society of Mechanical, Electrical and 
Steam Engineers will be held on May 
19 in the Elks’ Club Auditori- 
Ohio. At the 


Thursday morning session Joseph W. 


18 and 
um at Youngstown, 
Hays, of Chicago, will present a paper 
In the after 


noon an inspection trip will be made 


on ‘‘Flue Gas Analysis.’”’ 


to the works of the Youngstown Sheet 
& Tube the 
Irwin F. Osborn, of Columbus, O., will 


Company. In evening 
read a paper on ‘‘The Engineering Fea- 
tures of the Columbus Garbage Redue- 
Plant’? and D. 
will 

Motor 
morning J. H. Tracey will present a 
**Toad Regulation by Means 
On that even- 


tion Martignone, of 
paper on ‘‘In- 


Friday 


Cleveland, read a 


dustrial Control.”’ 
paper on 


of Storage Batteries.’’ 


ing two papers will be read, one by 
Paul M. Lineoln, of Pittsburg, on 


‘‘General Comments Coneerning Hy- 
droelectrie Development in the Central 
West,’’ and the other by Dr. Lowen- 
stein, of Schenectady, N. Y., on ‘‘Cen- 
trifugal On Friday after- 


noon and Saturday morning there will 


Blowers.”’ 


be further inspection trips to plants in 
and near Youngstown. 

The secretary of the Association is 
F. E. Sanborn, Columbus, O. 


~>-o 


Stresses in Guy Wires. 

At a meeting of the Western Society 
of Engineers held in Chieago on May 3, 
W. M. 
titled ‘‘An Analysis of the Stresses in 
Guy Wires.”’ 
made of the stresses in steel wires used 


Wilson presented a paper en- 
In this paper a study is 


in guying non-self-supporting _ steel 
stacks. One of the conclusions of the 
author is that in tightening the wires 
stress should be applied until it is no- 
ticed that the sag in them is no longer 
appreciably reduced; if further stress 
is applied it results merely in stretch- 
ing the guys. 


—_>--> 


Mill Lighting to be Discussed at Phil- 
adelphia. 

The next monthly meeting of the 
Philadelphia Section of the Illuminat- 
ing Engineering Society will be held 
on the evening of May 19. W. D’A. 
Ryan, illuminating engineer of the Gen- 
eral Electric Company, will present a 
paper on ‘‘ Mill Lighting,’’ which will 
be illustrated by numerous lantern 
slides. 
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Illinois State Railroad Commission to 
Control Interurban Railroads. 

The Illinois State Legislature has 
practically passed a comprehensive bil] 
enlarging the powers of the State Rail- 
road and Warehouse Commission. Its 
powers over steam railroads 
are extended to include electric inter 
urban lines, sleeping-car 
express companies and steamboat lines 
At the time of this writing some slig} 
details will require a conference be 
tween the Senate and the House, but 
the bill is sure of final enactment and 
of approval by the governor, who has 
consistently advocated it. 

The other publie utility bills aiming 
to establish either a new state commis 
sion to control all public utilities, o 
to enlarge the powers of the present 
Railroad and Warehouse Commission 
to cover all the utilities in the stat: 
will probably not pass, but the bill r 
ferred to above, which 
enacted, is doubtless a step toward thx 
ultimate broadening of the State Rail 


present 


companies, 


is now being 


road Commission to cover this large: 
field of supervision. 
American Electric Railway Association. 
The 1911 of the Ameri 
ean Electric Railway Association wil! 
be held in Atlantie City, N. J., Octobe: 
9, 10, 11, 12 and 13. In Convention 
Bulletin No. 1 distributed by the As 
is made that it 


convention 


sociation a statement 
was intended to hold the convention in 
the middle west, but it was impossible 
to secure accommodation for so larg: 
an organization on the dates specified 
se ioctiencilitdltapaanaaaitins 

Electrification of German Railways. 

The German Government railway 
management is experimenting with the 
electrical operation of freight and pas 
senger trains in the Bitterfeld district 
of Saxony. About sixteen are 
now in operation. When completed 
the line will be ninety-six miles long 
and will form part of a through route 
between Madgeburg and Halle. It is 
intended to move all through traffic 
over this distance in order to test the 
between steam and elec- 


miles 


difference 
tricity. 

On an inspection trip recently made 
by a deputation of Parliament, railway 
officials, and members of the press over 
the completed portion of the line which 
has been operated by electricity for 
some time, the utility and economy of 
the electric locomotive were fully 
demonstrated. 
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Harris J. Ryan. 
The modern development of 
transmission of electrical power has 
called into practical use higher voltages 
than have heretofore been utilized in 
electrical engineering work and many 
problems have arisen which formerly 
seemed outside the province of the elec- 
trical engineer. The behavior of insu- 
lating materials under high electric 
stresses, the phenomenon of corona and 
the effeets of capacity on high-voltage 
ines have opened up a field of investi- 
ration which is as yet but partly ex- 
plored. One of the first men 
to carry on investigations in 
field and who has 
ontinued this work up to 
the present time, is Harris J. 


the 


one 


this 


Ryan, professor of electrical 
ngineering in Leland Stan- 
ord Junior University. 
Harris Joseph Ryan was 
born at Powells Valley, Pa., 
January 8, 1866. He is the 
son of Charles W. and 
Louisa (Collier) Ryan. He 
attended the Baltimore City 
College in 1880, and later 
went to Lebanon Valley Col- 
lege. In 1887 he was grad- 
uated from Cornell Univer- 
sity with the degree of Me- 
chanical Engineer. He then 
served at the same institu- 
tion as instructor of physies 
and in 1889 became professor 
of electrical engineering, 
which chair he continued to 
fill until 1905, when he was 
called to Stanford Univer- 


sity. 

Professor Ryan was a 
judge on the Board of 
Awards at the Columbian 


Exposition in 1893, and one 
of the United States dele- 
gates to the International Electrical 
Congress at St. Louis in 1904. He is 
‘Textbook of Electrical 
and contributed a 
number of very valuable papers to the 
Transactions of the American Institute 
of Electrical Engineers, his most re- 
cent contributions with the 
conductivity of the atmosphere at high 


the author of 


Machinery”’ has 


dealing 


voltages and related phenomena. He 
has served as vice-president of the 
American Institute and is a member 


also of the American Society of Me- 
chanical Engineers, the American Phys- 
ical Society, the Society for the Promo- 
tion of Engineering Education, and the 


.12,000 miles per second. 
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Franklin Institute. He is a fellow of 
the American Association for the Ad- 
vancement of Science, and a member 
of the honorary fraternity of Sigma Xi. 
Professor Ryan was married on Sep- 
tember 12, 1888, to Katherine E. For- 
tenbaugh, of Halifax, Pa. 
Properties of the Alpha Rays. 

In a lecture on ‘‘The Properties of 
the Alpha Rays of Radioactive Mat- 
ter,’’ delivered at a meeting of the In- 
stitution of Electrical Engineers, in 
Manchester, Eng., Prof. Ernest Ruther- 








HARRIS J. RYAN, 
Professor of Electrical Engineering, Stanford University. 


ford showed how the analysis of the 


radium radiation into three kinds is 
carried out. The alpha rays, though of 
apparently insignificant penetrative 


power, are really responsible for the 
greater part of the effects exhibited by 
radio-active matter. He traced the ex- 
periments made to prove that the radi- 
ated particles are electrically charged, 
and also those which determined their 
velocity and mass. It had been found 
that the velocity was from 11,000 to 
Passing from 
this, Dr. Rutherford spoke of the ioni- 
zation properties of the rays and their 
action. He has 


powerful chemical 
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proved that the alpha particle is a he- 
lium atom, and his most interesting il- 
lustration was a diagram of the elec- 
trical instrument he used for counting 
the number of particles as they were 
given off. With regard to the investi- 
gations he is now carrying on, he said 
he hoped very soon to form some rea- 
sonable view of the constitution of the 
atom itself. 





a ee 
A New Form of Cell. 

A new cell has recently been invent- 
ed and patented by F. Di Palma, in 
Italy, which consists of elec- 
trodes of amalgamated zine 
and lead peroxide respective- 
ly, immersed in sulphuric 
acid solution, and has a po- 


tential difference of two 
volts. The electrodes are 
placed horizontally in a 


closed vessel, the zine one 
near the bottom, and the lead 
peroxide one in the center; 
the space between them is 
filled with sulphuric-acid so- 
lution and that above the 
lead peroxide is filled with 
compressed oxygen pumped 
in through a tap at the top 
of the vessel, thus reoxidiz- 
ing the lead peroxide as fast 
as it is reduced. The appar- 
atus may be used as an ac- 
cumulator by charging with 
an electric current when the 
oxygen is exhausted, and is 
stated to be much lighter and 
to cost less for energy than 


the ordinary accumulator, 
while it is very rapidly 
charged. 

—_—p ee 


Electric Power in France. 

A comprehensive report 
concerning the use of elec- 
trical energy in the northern part of 
France which was read before the gen- 
eral assembly March 24 contains some 
interesting facts concerning the in- 
creasing use of electrical power in that 
eountry. 

Curves showing the amounts of power 
used each month for the past three years 
indicate an almost steady growth and 
show that while the amount of 
used in January, 1908, was only about 
260,000 kilowatt-hours, this had grown 
in January, 1909, to 1,130,000 kilowatt- 
hours. The figure given for the month 
of December, 1910, was 2,800,000 kilo- 


watt-hours. 


power 
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Pittsfield Section, A. I. E. E. Anniver- 
sary Dinner. 


dinner of the 
Institute 


The fourth annual 
Pittsfield Section, 


of Electrical 


American 
Engineers, commemorat 


ing the twenty-fifth anniversary of the 


first commercial application in this 
country of the transformer and al 
ternating-current generator, was held 
at the Hotel Wendell, Pittfield, Mass., 
May 4. The guest of honor was Wil 


ham Stanley, who delivered the prin 


cipal address of the evening on the sub- 


ject of ‘‘Our First Alternating-Cur- 
rent Plant and How It Started.’’ 
Following the dinner Chairman S. 


H. Blake, of the Pittsfield Section, wel- 
the Mr. 
Dugald 


comed guests to do honor to 


Stanley and then introduced 
(. Jackson, who acted as toastmaster. 
Prof. Jackson sketched briefly the his- 
tory of electrical science and paid a 
glowing tribute to Mr. Stanley, stating 
that 


to lift the subject out of the realm of 


the significance of his work was 


speculation and make it of commercial 


value 
MR. STANLEY'S ADDRESS 
Mr. Stanley’s address was chiefly remi- 
niscent He recalled the pioneer work of 


Edison, Brush, Weston and Thomson, which 
was entirely concerned with direct-current 
equipment until about 1885. A little before 
this time Gaulard and Gibbs, two Europeans, 
had advocated the use of induction eoils 
for transforming alternating currents. Their 
designs were far from meeting the engineer- 
ing requirements, however, and were not 
nearly as commercially effective as those 
developed by Zipernowsky. Deri and Blathy, 
three engineers of Ganz & Company, of 
Buda-Pesth. Mr. Stanley's ideas respecting 
the employment of alternating-current cir- 
cuits began to take form in 1883. No infor- 
mation on the subject was available, nor 
could effective alternators even be obtained 
for experimental work. In 1884 Mr. Stanley 
became associated with George Westing- 
house and began some experimental work 
with alternators. Next year he came to 
Great Barrington, Mass., and established a 
laboratory in which he designed and built 
the first transformer for connection across 
a high-potential circuit. A town-lighting 
plant was installed, using a Siemens alterna- 
tor and a number of the new transformers. 
Everything worked quite satisfactorily until 
the wreck of the alternator. This compelled 
Mr. Stanley to design a new machine, which 
he did in a few weeks: the new alternator 
and transformers worked very satisfactorily 
and in April of 1886 their excellent opera- 
tion convinced Mr. Westinghouse of the de- 
sirability of entering the alternating-current 
field 

Charles F. Seott was the first speak- 
er upon the general subject ‘‘Reminis- 
ences.’’ He graphically told of his ae- 
quaintance with the transformer made 
twenty-four years ago at the Hoosae 


Tunnel and of his visit to the tunnel 
recently where he was drawn by an 
electric engine through an electrically 


equipped tunnel all made possible by 
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the introduction of the transformer. 

Dr. Charles P. Steinmetz stated that 
his status in the electrical world was 
very different from Mr. Stanley’s, as 
Mr. Stanley belonged to the age of the 
heroes. He paid a great tribute to him 
as a pioneer and to the other pioneers 
who did so much for electricity when 
to the 
language in which to convey their dis- 
He told of his first sight of 
the Pittsfield in 1891, 
and impressed upon the engineers and 
their 


they were foreed invent even 
coveries. 
transformer in 
students how much easier were 
paths than the path of Stanley with 
like rewards for those who really dis- 
covered. 

T. C. Martin told of Mr. Stanley’s 
promotion of incandescent lamps with 
the hair of a Chinaman for the filament. 
He stated that of the 6,000 power sta- 


tions in the country seventy-five per 


cent were equipped with alternating 
motors and transformers. He _ sug- 
gested that the original transformer 


should be preserved as a priceless heir- 
loom. 
Dr. E. W. 


ing reminiscences 


Rice gave many interest- 
covering the period 
of his thirty years’ acquaintance with 
Mr. 


tribute to him not only as a man but 


Stanley and paid a_ wonderful 
as an ideal gentleman. 

Dr. Elihu that to 
Mr. Stanley was due all credit for the 


forefront application of the alternat- 


Thomson stated 


ing current in the art and that it was 
particularly fitting to pay him tribute 
there in Pittsfield where are being con- 
structed enormous transformers such 
as were never conceived in the imagi- 
nations of the original electrical in- 
ventors. 

Parley A. Russell made one of the 
most enjoyable talks of the evening. 
He told of how the first plant carry- 
ing electricity for a distance of eight 
miles was installed at his water plant 
in Great Barrington by Mr. Stanley 
years ago. 

Frank J. Sprague recited briefly a 
few of his own experiences in which 
inventing the trans- 
tribute to Mr. 
Stanley’s accomplishment he said ‘‘ but 


from 


he just missed 


former. Paying full 


he has made 


honor 


more than money 
it- than the 
come to him—is the heritage which he 


bequeaths to his family and posterity. 


more which has 


in having acomplished something for 
the good of the world.’’ 
Frederick Darlington gave personal 
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reminiscences of his relations with Mr. 
Stanley and enlarged upon the thought 
of what the transformer had done for 
humanity. 

W. S. Moody apologized for the ab- 
sence of C. C. Chesney who, he stated, 
was unavoidably absent and told of 
with Mr. Stanley 
whom as a student he met when Stan- 


his first meeting 


ley was giving a lecture before the 


**Massachusetts Society of Arts.’’ He 
then enlarged upon the inspiring per 


sonality of Mr. Stanley in making oth- 
ers work and credited him with having 
so interested him that he made. trans 
former work his vocation. 

Prof. Jackson then called upon Mr 
Stanley who briefly but very feelingly 
responded to the tributes of his friends. 

During the evening Mr. Stanley pre 
sented the Institute with the original 
earried on his 
This and other 


transformer which he 
first experiments with. 
early apparatus was illustrated in the 
souvenir program distributed to those 
present, which in addition contained 
abstracts of articles printed about the 
time of Mr. Stanley’s first suecess. The 
principal feature of the program is a 
reprint of an article by Mr. Stanley 
on ‘‘The of Alternating- 
Current Engineering,’’ which appeared 
in the EvectricaL Review for Febru- 
ary 15; 1902. 


Beginning 


” 


=o 


Convention of the National District 
Heating Association. 

The National District Heating Asso- 
ciation will hold its third annual con- 
vention in Pittsburg, Pa., on June 6, 7 
and 8. The first session will be held 
at 2 p. m. on Tuesday, June 6. Par- 
ticular attention has been given to the 
preparation of the program, and the 
range of the subjects has been care- 
fully regulated so as to interest all 
branches of the heating industry. 

The papers include one dealing with 
the transmission of heat through dif- 
ferent radiating surfaces; and a paper, 
covering the subject of heating fran- 
chises. 

The third paper covers results which 
have been obtained from the use of 
two of the steam meters which are 
on the market for that purpose. There 
will also be papers on super-heated 
steam and the handling of customers. 
An elaborate entertainment program 
has been arranged for. 

The secretary of the association is 
D. L. Gaskill, of Greenville, O. 
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The Tuiliere Generating Station. 


A Hydroelectric and Steam Plant in Southern France. 


The combined hydraulic and steam 
plant which has been installed on the 
Dordogne River in the region of Bor- 
deaux, Franee, may be said to rank 
among the leading European electric 


stations, considering that its total out- 
put amounts to nearly 40,000 horse- 
power. It has been quite recently fin- 
ished and is now commencing operation. 
There are a number of interesting points 
which are noteworthy in connection with 
the present station which was installed 
in order to cover a: region in the south- 


BY C. L. DURAND. 


which prevail here, the Tuiliére plant is 
concentrated at.a single point on the 


The built 
across the river and lies directly against 


Dordogne stream. dam is 


the turbine house. In the present case 
this dam differs from the general con- 
struction which is used for European 
plants from the fact that it is of the 
lifting-gate type. A dam of the usual 
kind could not be employed on the Dor- 
dogne owing to the exceptionally heavy 
freshets which sometimes occur, so that 
ordinary hydraulie work for taking off 


the station 


comprises an extensive boiler plant ly- 


turbines, and this part of 
ing against the main building, as well as 
The 


steam plant was installed by the French 


a coal silo and different conveyors. 


Thomson-Houston firm. Next to the tur- 
bine house lies the steam-turbine plant, 
and the second floor of both buildings 
containing hydraulic and steam turbines 
forms a continuous dynamo room, with 
the main switchboard placed in a gallery 
overlooking the whole. At right angles 
to the steam+turbine house is the boiler 














TRANSFORMER HOUSE WITH OUTGOING LINES. 


western part of France where current 
has been needed for some time past in a 
number of large centers. The city of Bor- 
deaux is one of the principal of these, 
and among the others are the towns of 
Angouleme and Perigueux. A power 
network runs through the region from 
the present plant, consisting of 55,000- 
volt and 13,500-volt lines, and these sup- 
ply several important substations which 
are located at Bordeaux and other cen- 
tral points. 

Owing to 


the hydraulic conditions 





The 
this 


the overflow could not be used. 


present installation provides for 
case, and in times of heavy flood all the 
gates are lifted. However, this has the 
effect of putting the turbine plant out 
of action, so that in order to keep the 
station running it was necessary to erect 
a large steam plant at the same time. 
At times this furnishes the total amount 
of power and at times of rather low 
water may be used in connection with 
the steam 


plant there are erected Curtis steam 


the hydraulie turbines. In 











room, with two smokestacks on the out- 
side, and behind the boiler room is the 
A separate building of 
large size lying on the downstream side 


large coal silo. 


is used for the transformers and the ap- 
paratus of the outgoing power lines. 
In the hydraulic part of the plant 
there are nine turbines placed in line. 
The water enters directly from the river 
into the turbine chambers, each of which 
has a lifting gate at the inlet, operated 
by a hydraulie piston device. After 
passing the turbine, the water returns 
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The 


turbines are rated at 3,000 horsepower 


by an offtake conduit to the river. 


with a maximum head of water of 


meters and run at a standard 


107 


These wheels are of the Francis double 


twelve 


speed of revolutions per minute. 


ELECTRICAL REVIEW 





AND WESTERN 


the steam turbines, a 
boiler house and a coal-storage bin in 


Coal is brought 


a building for 


the rear of this latter. 
from Bordeaux either by railroad or by 
water, and there is a side-track leading 


The 


from the railroad along the bin. 





hig 


















DAM AND TRANSFORMER HOUSE 


tvpe and designed to run with a 


fall 


They are provided with hydraulic gov 


varying from six to twelve meters. 
ernors which keep the speed very close 
to the standard. In the sectional view 
will be observed the position of the tur 
bine in the lower chamber and the meth 
od of mounting the vertical shaft which 
runs to the machine room on the upper 
there has the alternator 


floor and 


mounted upon it. 
The present alternators are of 2,000 
kilowatts capacity and are designed for 


5,900 volts, three-phase, working at the 


turbine speed of 107 revolutions per 
minute and giving fifty ecyeles. For 
these machines there is used an outer 
revolving field of cast steel which 


is built in two halves and contains fifty 
six laminated pole pieces. Copper strip 


of 106 square millimeters is used for 
the field coils are 
The field 


the air gap six 


the winding, and all 


sé ries bore Is 


connected in 
and milli 
the 


ture there are used 168 coils laid in 336 


five meters 


meters For internal fixed arma 


slots. Each coil has six turns of sixty 
eight-square-millimeter wire 
the plant for the 


As regards steam 


Tuiliére station, it has been laid out on 
a most modern design respecting the 
facilities for bringing in coal to the sta- 
tion, stoking and carrying off the ein- 


The plant in general comprises 


ders 


cars are emptied at the bin into suit- 


able the boiler house, 
the the 
stokers are placed near the roof and are 


hold 450 eoal. <A 


conveyors. In 


coal bunkers for automatic 


designed to tons of 
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eight double chutes for feeding the au- 
tomatic stokers. 

In the boiler plant are installed six. 
teen boilers of the Buttner type, mount. 
ed in two batteries, one on each side of 
the 
produce 3,500 kilogrammes of steam per 


room. Each of these boilers wil] 
hour at the standard rate, but this can 
be inereased up to 4,300 if need be. 
The grate surface is 5.7 square meters 
and the heating surface 260 square me- 
ters. Superheaters of eighty-five square 
Under 


feed stokers are employed with the pres 


meters tubular surface are used. 
ent plant. A forced draught is supplied 
for each battery of boilers by a blast fan 
coupled to a thirty-two-horsepower elec- 
tric motor, delivering 64,000 eubie me 
ters of air per hour. <A special switch 
board is installed in the boiler house for 
these motors. There are used two Green 
economizers, each having 560 square me 
ters surface. Under the plant is a gen 
eral smoke flue, leading to two sixty 
For 


pumping the water to the boilers ther 


meter smokestacks built in the rear. 


are used two Worthington steam pumps 
and two centrifugal pumps, these latter 
being driven by thirty-five-horsepower 
motors. 

In the machine room are installed two 
3,000-4.000-kilowatt Curtis-turbine alter 














THE LIFT-GATE DAM ACROSS THE DORDOGNE 


conveyor brings the coal from the stor- 
age bin to the bunkers and after dump- 
ing it, proceeds down below the furnace 
take off the 
back to the bin and 
stored in The 
bunkers mounted in the boiler room are 
built of 


grates so as to cinders. 


These are brought 


suitable bunkers. coal 


reinforced conerete and have 


nator groups built at the French Thom- 
son-Ifouston Company’s works. Later 
third 
mounted on a foundation which is built 
The foundations are 


Like the alternators 


on, a steam-turbine set can be 
for the purpose. 
laid in conerete. 
just mentioned, these machines are of 
the three-phase type, working at fifty 
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eveles, generating at 5,500 volts. They 
cai be therefore coupled in parallel with 
the other machines of the station. The 
fields are excited from a 125-volt direct- 
current ecireuit. At full load of 3,000 
kilowatts, the present turbines use seven 
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heavy overload, means are provided for 
securing a good air draught. 
driven blast fan works in a masonry 


A motor- 


chamber in the basement and delivers 
air to a common flue, from which branch 


flues go up to each of the turbine sets. 





MAIN SWITCHBOARD. 


ilograms of steam per kilowatt-hour, 
ind at half load, 7.75 kilograms, using 
superheated steam at 275 degrees centi- 
erade at the turbine inlet, and a ninety- 
three-per-cent vacuum in the condenser. 
For these latter there is used the cylin- 
drical marine type with 1,000 square 
Motor-driven water 


meters surface. 


pumps, as well as air pumps, are used 








the last mentioned 


and the hydraulic-turbine sets there are 


Between groups 
four motor-generator sets which serve 
for supplying the 125-volt exciter cir- 
cuits of the whole station. Each has a 
three-phase induction motor of the squir- 
rel-cage type which is coupled to a 150- 

For 
there 


kilowatt direct-current generator. 
use with the three-phase motors 
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The 
bank furnishes all the three-phase cur- 
is needed for the motors 
upon the premises. A steam-engine and 


phase motors. same transformer 


rent which 


generator group is also used in order to 


provide a reserve, and the alternators 





UPPER FLOOR OF TRANSFORMER HOUSE 


are excited by this group when starting 
this 
always direct current to be depended on 


up the station. In way there is 


outside of what the motor-generator sets 
will furnish for excitation current, and 
the plant has also a reserve of the direct- 


current for motors and the uses on the 
premises. 
In a plant of as large a size as the 





BOILER ROOM. 


with the condenser, counting two forty- 
horsepower, three-phase motors operated 
a 220-volt cireuit. Oil-pressure 
furnished a 125- 
volt twenty-five-horsepower direct-cur- 
rent motor. As the steam-turbine group 
may often be called upon to work on a 


from 


lubrication is by 





OIL-SWITCH ROOM IN MAIN STATION. 


are four single-phase transformers, three 
of which are connected for three-phase 
operation, the other being held in re- 
serve. The transformers are of the 225- 
kilowatt size and current is brought to 
the primaries at 5,000 volts, being 
stepped down to 220 volts for the three- 


present one, and containing such a num- 
ber of units, special attention had to be 
given to the question of handling the 
circuits in the proper manner. To ear- 
ry this out, the switch apparatus be- 
longing to the alternator and exciter cir- 
cuits is mounted in a two-story wing 
































930 


which into the main building. 


One of our views shows the main switeh- 


opens 


board located on the upper floor so as 
Behind 
it are placed various apparatus, and the 
remainder is installed on the ground 


to overlook the machine room. 


Besides the main panel-board, the 
this annex com- 
prises the high-tension switches for the 
machines, the 5,000-volt the 
storage battery and the transformers 


floor. 
apparatus placed in 


busbars, 


which are used for supplying the station 
premises. All the step-up transformers 
and their apparatus are placed in the 
second building which lies adjoining the 
present one. 

On the ground floor is mounted the 


























SECTIONS OF 


5,000-volt busbar for the alternators, 
taking in the nine hydraulic-turbine 
groups and the two steam-turbine sets. 
The busbars are double and are laid out 
in the form of a continuous loop. The 
current from the machines comes in on 
one side of the loop, and the outgoing 
circuits are taken off from the other 
Between the junction points are 
equal number of section 
switches. Coupling switches allow two 
bars to be connected in series, or permit 
the placing of the load on either of the 
bars separately. This part of the build- 
ing has a set of shelf-like projections in 
concrete and each bar lies in a separate 


side. 
placed an 
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space between two projections. From 
the alternators, the circuits are taken to 
the busbars by means of paper-insulated 
lead-covered cable. A_ high-tension 
switch of the oil type is placed at the 
junction point of each alternator cable 
with the bars, as well as ordinary single- 
pole knife switches, so that the oil switch 
may be cut off in case it is damaged. 
The cables coming from the alterna- 
tors pass first into junction boxes con- 
tained in concrete cells or niches, and 
the cireuits lead from thence to the high- 
tension oil switches placed on the second 
floor. From here the connections are 
brought down again to the ground floor, 
passing the knife switches and then 









































THE TUILIERE HYDRAULIC STATION. 


reaching the busbar. Where the cir- 
cuits are taken off the busbars to run 
to the step-up transformers in the other 
buildings, a similar arrangement is used. 
The oil switches, which are shown in 
one of the views, are operated by a 110- 
volt motor, using a magnetic friction 
clutch. The oil tanks for the switches 
are placed in brick vaults. The oil 
switches are operated by remote-control 
switches on the main board, the switch 
position being indicated by red and 
green pilot lights. 

The main switchboard is made up of 
forty-one marble panels. Of these, elev- 
en panels are used for the alternators. 
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Each of the alternator panels contains 
a voltmeter, an ammeter, a power-factor 
indicator, a wattmeter, besides a field 
rheostat with distant control by solenoid, 
and a field switch. There are also the 
two pilot lamps for the oil switches al- 
ready mentioned, and a switch for con- 
trolling the motor of the turbine speed 
governor, also a synchronizer and a re- 
mote-control relay for the alternator 
switch for securing a quick break. 

On each of the five transformer pan- 
els for the main 5,000-50,000-volt step- 
up transformers there are mounted an 
ammeter and two relays for quick break 
used with the transformer oil switches, 
also red and green pilot lamps for these 
switches, and one synchronizer. There 
are three panels used for the outgoing 
50,000-volt power lines, and each panel 
contains three ammeters, two voltmeters, 
one remote-control switch for operating 
the oil switches, and one relay for quick 
break of these switches. For the out- 
going 13,000-volt power lines there are 
four panels with one ammeter and the 
remainder somewhat like the preceding 
panels. The direct-current part of the 
switchboard comprises eight panels in 
all. Of these, four panels are taken by 
the four main exciter groups and one 
panel is used for the steam-engine ex 
citer group, one panel for the storag 
battery and its booster and two panels 
for the outgoing direct-current circuits. 
In this part of the building are located 
the four transformers which we men- 
tioned above as used for the motor-gen 
erator groups. 

In a separate house near the main 
building is located the storage battery, 
consisting of sixty cells with a capacity 
of 600 ampere-hours on a one-hour dis 
charge. It is used in parallel on the 
exciter circuit as a reserve and can also 
furnish the lighting circuits if need be, 
as well as the current for the various 
direct-current motors. For the battery 
charging there is installed a booster 
group consisting of a twenty-horsepower 
motor driving a generator. 

One of the views shows the exterior 
of the separate building which is used 
for the step-up transformers and high- 
tension busbars and also for the outgo- 
ing power lines, the whole outfit being 
installed by the Thomson-Houston Com- 
pany. An underground passageway con- 
nects the ground floor of the building 
with the foregoing switchboard room, so 
that the different 5,000-volt cables from 
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the station busbars can be brought into 
the transformer house. On the ground 
floor are located the step-up transfor- 
mers, these being single-phase units con- 
nected in groups of three. One bank of 
transformers serves to raise the machine 
voltage of 5,000 volts to 50,000 volts 
and a second bank is used for raising to 
13,000 volts, as power lines are operated 
at both these voltages. The trans- 
formers are each lodged in a fireproof 
«|| having a corrugated iron door. The 
cells are ranged in line and have a track 
running along in front of them so as 
to handle the transformers conveniently. 

The 5,000-50,000-volt transformers 

of 1,200-kilowatt capacity and are 
nnected in three, with the 
00-volt side in delta connection and 
50,000-volt side in star, being of the 
type water cooled by means of a 
tube. The total weight of the 
insformer, including oil, is twelve tons. 
There are installed fifteen of these trans- 
rmers in the station. Of similar build 

e the 5,000-13,000-volt units, and there 

e six single-phase transformers used 
ere, of the 600-kilowatt size. They 
are connected on the delta system on 
both sides. Cooling water comes from 

main tank located at an elevated point 
which feeds a common piping of large 
diameter, and separate pipes run down 
from this into each transformer, with a 
general offtake leading to the river. 

The 5,000-volt cables leading from the 
main station to the transformer house 
ire armored, and have three conductors 
each. One of these cables for each group 
of three transformers ends in a junction 
box and the connection is made from 
here to the transformers. On _ the 
ground floor are placed the busbars for 
the 50,000 and the 13,000-volt circuits, 
and on the second floor are the high- 
tension oil switches and the starting con- 
nections for the outgoing lines. These 
latter will be noticed in the exterior 
view of the building. 

The 50,000-volt busbars are of ten- 
millimeter bare copper wire laid in re- 
cesses formed by projecting shelving 
and are spaced one meter apart. They 
are divided into three sections, and can 
be variously coupled by general and sec- 
tion switches. For the 50,000-volt oil 


sets of 


rm 


switches there is used a type which is 
analogous to the above-mentioned 5,000- 
volt switch, but it is of a large size. 
Cylindrical wood tanks are used in this 
These switches are used for the 


‘ 
ease. 
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transformer connections and also for the 
outgoing lines, and they are fitted with 
electric-motor drive in the same way as 
the above, using remote control so that 
they can be operated from the main 
switchboard in the dynamo room. 

A well designed arrangement is used 
for mounting the outgoing 50,000-volt 
power lines. Each wire passes out of 
the building through a window one me- 
ter square, which is protected on the out- 
side by a glass-covered galley. The wires 
go from here to a structural iron pole, 
as will be observed. On each wire is 
placed a choke coil, and it also carries a 
Wirt lightning arrester. 

A similar plan is used for the 13,000- 
volt the busbars are 


circuits, and 














TURBINE ALTERNATOR SET. 


mounted on the ground floor. These cir- 
cuits also have oil switches of the same 
type as those used on the higher voltage 
lines. The 13,000-volt outgoing power 
lines are disposed in the same way as 
in the other case. 

The power network is an extensive 
one, and consists of two separate power 
lines running west to Bordeaux, situ- 
ated about sixty miles distant, and a 
third line running northward for the 
supply of Angouleme and Perigueux. 
Both 50,000-volt and 13,000-volt power 
lines are employed on the network. A 
large substation is installed at Bordeaux 
to receive the lines, and the other lead- 
ing centers also have substations. This 
apparatus is installed by the French 
Thomson-Houston Company. 


_-s? 





Two large telegraphically regulated 
clocks have been installed at the Man- 
hattan end of Brooklyn Bridge. 
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Industrial Utilization of Peat in Ger- 
many. 

The industrial utilization of peat for 
lighting purposes has been attempted 
for many years in Germany, but as 
yet there has been no satisfactory so- 
lution of the problem of how to pro- 
duce power gas from peat more cheap- 
ly than from coal. In conjunction 
therewith the generation of ammonia 
and of electricity has been given much 
attention in scientific quarters, and at 
recent meetings of German scientists 
this problem was discussed as a result 
of new views and investigations pre- 
sented by Dr. Caro, of Berlin. 

In_ eollaboration with Professor 
Frank, of Charlottenburg, Dr. Caro 
discovered a method for the economic 
utilization of peat, which he claims 
avoids former mistakes and which he 
described as follows: The generator 
consists of shaftlike ovens where the 
cremation of the peat is conducted in 
a way admitting limited quantities of 
air. Thus also a dry peat, in pieces, 
can be treated and produces a gas 
strongly impregnated with tar fumes, 
which gas, after purification from tar, 
will furnish a useful heating and pow- 
er gas. The inventor found that if the 
gasification process is properly con- 
ducted peat containing as much as 60 
per cent. of water, and even smudgy 
peat, could be used. Peat having a 
percentage of water above sixty could 
be dried down to this figure by storage 
in the open air. 

This process, Dr. Caro asserts, per- 
mits the manufacture of a good heat- 
ing gas during the entire year, and he 
claims that it can be used in connec- 
tion with the generation of electricity. 
In view of the absence of constant 
water power in Germany, he thinks 
that the invention will cheapen the cost 
of generating current. Another result 
of the discovery is the extraction of 
nitrogen by this process, eighty-five per 
cent of this element contained in the 
peat being recovered therefrom. This 
nitrogen can be converted into ammonia 
by the introduction of steam. The 
method admits of the production of 
ammonium sulphate, and thus fur- 
nishes agriculture with a valuable fer- 
tilizer. 


pow 





Exports of copper for the week end- 
ed May 4 were 5,012 tons. The amount 
since the first of the month is 4,582 
tons. , 
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American Institute of Electrical Engineers. 


Convention at Los Angeles, Cal., April 25 to 28. 


The Pacitic Coast convention of the 
American Institute of Electrical Engi- 
neers held 


April 25 to 28, in 


was with great success on 
Los Angeles, Cal., 
with trips to near-by points of inter 
est The business sessions of the con 


the Hotel Alex 


arrangements 


were held in 


Very 


made by 


vention 
ander complete 
the convention commit 
tee for The 
took place after the meeting on Tues 
the ob 


were 


excursions. first of these 


day, with Redondo Beach as 


jective point The power house of the 
Pacifie Light 
was inspected, and this was followed 


and Power Corporation 


by a bath in the Pacifie Ocean and a 
late 


Angeles in the evening 


return to Los 
On Wednes 


day afternoon there was a trip to Mt. 


linner, with the 


Lowe for dinner 


The entire day on Friday was de- 


voted to an exeursion to Redlands, 
where the Mill 
the Southern California 
pany was visited, after which the party 


dinner. 


Creek power house of 


Edison Com- 


proceeded to Riverside for 
Many of the visitors remained over on 
Saturday for a trip to the Santa Cata- 
lina Islands. 

illustrated 
was the 
tion. The frontispiece illustrated one 
of the the 
United States, which was operated in 


A very attractive pro- 


gram gotten up for conven- 


first electrie railroads in 
Los Angeles in 1887, using a separate 


motor ear. Other views were of Mill 
Creek, Redondo, and Santa Ana power 
houses, which have been recently de 
seribed in the Etectrican REVIEW AND 
WESTERN ELECTRICIAN. 
OPENING SESSION. 

for the reading of 
the 
The meeting was 
Maedonald, the 


Commit- 


first session 


The 


papers held on morning of 


Tuesday, April 25. 
called to order by J. E. 
chairman of the Convention 
tee, who called upon George Alexan- 
mayor of Los Angeles, for an ad- 


was 


der, 
dress of welcome. 

Ralph D. Mershon, a member of the 
High-Tension Transmission Committee, 
was then called upon to preside at the 
meeting, and took the chair. The first 
paper was one by O. H. Ensign and 
James M. Gaylord, on ‘‘ Transmission 
Avvlied to Mr. Ensign 
preceded the reading of his paper by a 


Irrigation.”’ 


the conditions under 


which the Reclamation Service is oper- 


statement of 


ating, the law which created it having 
been interpreted in such a way as to 
confer authority to develop power at 
any of the dams which have been con- 
structed in connection with irrigation 
works. The cost of the Minidoka pow- 
er plant as originally printed in his 
paper is too great, for the reason that 
based 


while it is output of 


65,000 kilowatts, if has been found by 


upon an 


tests that the plant has a capacity of 
75,000 kilowatts, which will reduee the 
cost per kilowatt of installation and of 
The aetual charge for ir- 
50.000 aeres be $1.50 
and the 


operation. 
rigation of will 


per aere per annum, cost is 
about $40 per acre, including the cost 
of power, canals, and controlling works 
at the laterals. An the 


paper follows: 


abstract of 


TRANSMISSION APPLIED TO IRRIGATION. 


The authors, O. H. Ensign and James M. 
Gaylord, called attention to the width of 
their subject and named a number of dis- 
tinct conditions leading to the use of trans- 
mitted power in irrigation. These were as 
follows: (1) Cases where the high lands 
can not be reached by the diversion works 
of the gravity system, but can be reached by 
pumping water from the gravity canals to 
canals feeding the high lands-. (2) The ir- 
rigated area may often be advantageously 
extended vy pumping from wells, thus draw- 
ing on the underground sources and tend- 
ing to keep the water plane down. 3) 
Pumping may also be applied to the drain- 
age of low land, water being pumped to 
either irrigation or waste ditches. The pa- 
per was devoted mainly to the discussion of 
two hydroelectric transmission system con- 
structed by the Reclamation Service. One 
of these irrigates high lands by pumping 
from gravity canals, while the other irri- 
gates with water pumped from underground 
sources. 

The first described; the Minidoka project, 
is located on the Snake River in the central 
southern part of Idaho. A rock-filled dam 
located at the feot of the rapids gives a fall 
of about forty-six feet with ample oppor- 
tunity for power development. The power- 
plant equipment here includes five 1,400- 
kilovolt-ampere, three-phase, sixty-cycle al- 
ternators, each driven by a 2,000-horsepower 
hydraulic turbine. Excitation is furnished 
by two. 120-kilowatt vertical units. Power 
is transmitted twenty-two miles at 33,000 
volts to three pumping stations, each having 
a lift of thirty-one feet. Station No. 1 con- 
tains five pumps, four of 125-second-feet ca- 
pacity and one of seventy-five-second-feet 
capacity. No. 2 has four pumps, each of 125 
second-feet capacity, and No. 3, three pumps, 
two of 125-second-feet capacity and one of 
seventy-five-second-feet capacity. The mo- 
tors for driving the pumps are all vertical, 
self-starting synchronous motors and oper- 
ate at 2,200 volts. 

The Salt River project, in which the 
Roosevelt dam is included, will irrigate 
260,000 acres. The pumping system in this 


case will serve two purposes; one is to pre- 
vent the rise of ground waters and the other 
to supplement the water stored in the dam 
from the stream. Power is generated at 
2,300 volts at a frequency of twenty-five 
cyles. The transmission line works at 45. 
000 volts. The pump motors operate at 2°? 
volts. As installed, the entire system is 
extremely reliable and has given practical], 
no trouble. 


This paper was followed by one by 
R. J. C. Wood, entitled, 
Systems the Operating 
Standpoint,’’ and the two papers were 


**Transmis 


sion from 


discussed together. 


TRANSMISSION SYSTEMS FROM THE OPER- 
ATING STANDPOINT. 

In naming the conditions necessary fo: 
satisfactory operation of a transmission. Mr 
Wood mentioned good regulation, minimum 
of interruption, flexibility of operaton and 
finally ease of repair, treating each one 
briefly. Speaking regarding good regulation 
he remarked that there seemed to be less 
trouble with lines operating above 60,000 
volts than those as low as 15,000, and that 
the best voltage was fixed by economic con- 
ditions. Frequency matters but little and 
an increase in voltage will offset the differ- 
ence in regulation between twenty-five and 
fifty or sixty cycles. The current, in lines 
operating at 60,000 volts and above should 
be kept down to 100 amperes per circuit, as 
it has been shown that the surge voltage, 
due to sudden interruption, is equal to 200 
times the amperes, so that there would be 
a rise of 40,000 volts, in this case, when a 
circuit-breaker went out, supposing the 
breaker opened at twice normal current. For 
proper regulation three conditions must be 
met; that is, the regulator must discrimi- 
nate between the drop of voltage due to in- 
creasing load, the drop occasioned by ex- 
treme overload, and that due to short circuit 
Reliability is secured first of all by good me- 
chanical construction in the line and substa 
tions. The line should be divided into sec- 
tions so that a single part may be cut out 
to repair damage, and the trouble localized. 
A telephone line is of inestimable value in 
finding and clearing the trouble. There 
should be sufficient switching facilities to 
enable any part of the line to be cut out and 
grounded while repairs are being made. Cir- 
cuits should be so placed that workmen are 
not endangered by a live line while making 
repairs. Mr. Wood summed up by stating 
that a good motto for the operating engineer 
would be: capability, reliability, flexibility 
and repairability. 


The discussion was opened by Allen 
H. Babcock, who remarked that it was 
only by knowing the troubles that have 
been encountered in previous installa- 
tions that the engineer learns anything 
from previous work. He thought that 
the strength of towers should be more 
than merely sufficient to stand the un- 
balanced stress due to the failure of 
one conductor. 

C. L. Cory spoke of the more per- 
manent character of the present con- 
struction and irrigation work as com- 

















1911 


May 13, 


pared with that in the earlier years, 
indicating that this work has become 
somewhat standardized. In estimating 
the returns from a project of this kind 
it is necessary to keep in mind the 
maximum earning power of the land, 
which places a limit upon the possible 
returns. If the $40 per acre mentioned 
by Mr. Ensign is to be returned, it 
must come out of the productiveness 
o! the land, and this and the cost of 
operation cannot be expected to be 
returned as rapidly as in many other 

He then 
load-faetor 


kinds of installations. re- 
red to the annual 


at irrigation system, due to the fact 


on 


that pumping in such a location as 


lasted 
mid-summer, and it 


vy Mexico only from early 
to 


stion what was to be done with the 


s} ring Was a 
» wer at other periods of the year. 

F. Seattergood emphasized the 
making de- 
s iptions of the bad features of con- 
struction and operation as well as the 
as the former are of the 
eeatest He to his 
work in connection with the aqueduct 
o! Los Angeles and of the paucity of 
information the 


i portanee of available 


0 od ones, 


value. referred 


e available 


upon 
problems there encountered. 

Paul M. Downing stated that his ex- 
perience had been similar to that of 
\lr. Wood exeept on a few points. He, 
too, had found automatic regulators 
unsatisfactory, and had come back to 
manual operation. He did not 
sider first cost a bar to synchronous 
apparatus, and considered 
the rotary condenser favorably. Trou- 
ble with lightning arresters is not seri- 
ous around the Pacifie Coast, where the 
trouble experieneed from leakage has 


con- 


regulating 


heen greater. 

J. A. Lighthipe spoke of the enor- 
nous growth of the power distribution 
systems and the immense territory cov- 
ered. The Santa Ana plant started 
using 15,000 volts. Since then 50,000 
volts was now being used in the Bay 
ticipated the use of 100,000 to 150,000 
volts. 

Ralph Bennett stated that 100,000 
volts was now being used in the Bay 
listrict and gave no more trouble than 
had been experienced on 60,000-volt 
lines. He stated that wires could be 
depended upon to aid towers in stand- 
ing. The suspension insulators used 
are good for 15,000 pounds, and serv- 
ice can be resumed directly after a 
flash-over. With the former wooden 
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pole lines and wooden arms it 
necessary to send out a crew for re- 
pairs after a burn-out. 


was 


C. W. Koiner considered power for 
irrigation a profitable load, the 
reason that it need not come at the 
time of the peak. The construction 
Messrs. Ensign and 


for 


costs shown by 
Gaylord were very low, compared with 
similar costs elsewhere. The capital 
cost that may be advantageously spent 
upon irrigation depends entirely upon 
the available returns. In rehabilitated 
farms in the East it was common to 
spend $15 to $30 per acre in fertiliz- 
ing. If this yields a profit there ought 
to be no difficulty in spending $40 per 
acre to irrigate virgin soil in the West. 

L. J. Corbett spoke of his work in 
the Northwest, where the season of 
irrigation is very short, contracts 
sometimes being for a period as low as 
three months. He described the use of 
surface waters for irrigation and also 
of the underground streams which 
flow under the gravel beds in enormous 
volume. 

R. W. Sorensen said that it was cus- 
tomary to limit the capacity in any 
single high-tension transmission line to 
20,000 kilowatts, whereas Mr. Wood’s 
limit would permit double this. He 
considered that the strength of the 
towers should depend upon whether 
there was a single, three-phase line, or 
duplicates. 

Ralph D. Mershon thought that the 
matter of high voltages often 
overdone, a higher voltage being used 
than was justified on economic consid- 
erations. Where a line is going to be 
used for distribution it is usually un- 
reasonable to 100,000 In 
different parts of the country different 
had with lightning. 
Very good success has been had in a 
number of places in the East with the 
Horn type of lightning arrestor. The 
amount of power involved in those sys- 
tems is considerably greater than the 
lines mentioned in Mr. Wood’s paper. 
He then referred to the work. of E. E. 
F. Creighton and L. C. Nicholson. Nich- 
olson removes a short-circuit from the 
line by short-circuiting the generating 
station and then taking the short-cir- 
euit off so quickly that the service is 
not interrupted. The thing is auto- 
matic. He has what he ealls flap 
switches; they are steel springs, bent 
back to a tension of thirty pounds, and 
in ease there is a short-circuit a trigger 


was 


use volts. 


experiences are 
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is released and the flap switch springs 
back and produces a short-circuit and 


then an expulsion fuse breaks the 
short-circuit immediately. He uses an 
expulsion fuse because he can get 


quicker action on it. Professor Creigh- 
ton is depending on the oil switch, 
which is rather slow; it takes some 
time to open, but this goes out so that 
it can be performed in about five ey- 
cles. The matter of synchronous ap- 
paratus and the matter of higher and 
higher voltage go together in a way. 
You put in a synchronous apparatus to 
save money. You put in the synchro- 
nous apparatus to get results which 
are more cheaply gotten in that way 
than by putting in more copper. There 
are some advantages in putting in syn- 
chronous apparatus for improving reg- 
ulation which you will not get by put- 
ting in more copper. In order to save 


something, one must have a_ long 
enough transmission line or enough 


power transmitted, or both, to be able 
to save considerable copper, to justify 
the installation of the synchronous ap- 
paratus, or to justify the use of the 
higher voltage. That is lost sight of 
sometimes. In the case of regulation, 
however, with synchronous apparatus, 
it is not always a question of saving 
copper. On the matter of the ground- 
ed neutral, he did not agree with Mr. 
Wood that there is no definite voltage 
if the neutral is grounded through a 
resistanee. A definite voltage is ob- 
tained by choosing the right resistance. 
On the lines of the Niagara & Lock- 
port Power Company, on which Mr. 
Nicholson has done his work, the re- 
sistance has been chosen low enough to 
remove the possibility or danger of ab- 
normal voltages, and yet high enough 
so that when the are’ strikes over the 
head of the insulator or over the guard 
around the conductor and the are ring, 
it ean hang on and will finally go out 
of itself, unless for some reason, or due 
to the wind, the are is blown over and 
produces a short-circuit, in which case 
the automatic mechanism provided by 
Mr. Nicholson at the station takes care 
of it. He inquired whether one could 
do unlimited pumping on his own land. 
That question has arisen on the Rand 
in Johannesburg, on the Veldt River. 
There one cannot do it because he 
takes the water away from his neigh- 
bor and from the Veldt River further 
down. 

The discussion was then closed by 
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the authors. Mr. Ensign stated that 
the practical depth from which water 
could be pumped depended upon the 
nature of the crop and the rainfall. A 
lift of 200 feet is sometimes successful 
for alfalfa thirty 
The courts in 


while 
the 


for oranges, 
limit. 
have decided that 
one can pump for his own use, but not 
to sell. As regards the use of power 
in the non-irrigation 
places the water is stored in reservoirs 
and not then. In other places 
plants are operated to furnish power 
for other Eighteen dollars 
per acre would cover the cost of power 
plant, transmission lines, pumping sta- 
tions, ete., on the Minidoka project. 
Forty dollars per acre covers also the 
dam, canals and local construction. No 


feet is near 


southern California 


season, in most 


used 


purposes. 


interest is figured on cost during con- 
struction, as the projects are financed 
by the 
tained 
to a question, he then discussed the ir- 
rigation law and the fate of private 
irrigation Minidoka 
water must be passed to rights below, 


Government with money ob- 


from sale of lands. In answer 


securities. At 


so power is steadily generated and sold 
at low rates. Prices for light and pow- 
er are as usual, but current for heating 
is sold at $1.25 per kilowatt on a flat- 
rate basis. 

Mr. Wood stated that trouble on the 
line was usually with a single wire. 
He thought the limit to capacity of a 
line should be based on amperes, rather 
than watts, and it was fixed by the ca- 
pacity of the switch. 
TUESDAY AFTERNOON SESSION. 

The afternoon session was called to 
order by Chairman Macdonald, and the 
first paper read was by C. F. Elwell on 
[ron and Steel by 
In the ab 
sence of the author, this paper was ab- 
stracted by C. W 


making some introductory 


‘The Refining of 
Induction-Type Furnaces.”’ 


Koiner, Secretary 
Pope first 
remarks as to how the paper came to 
be upon the program and expressing 
the hope that the question of electric 


furnaces would receive greater atten- 


tion in the Institute hereafter. 


ELECTRIC STEEL FURNACES, 

entirely with steel re- 
ore-smelting. Are fur- 
with the Kjellin and 
Richling-Rodenhauser induction furnaces to 
the favor of the latter. The advantages of 
the induction type are uniformity of heat- 
ing. constancy of load, higher efficiency, 
adaptability of connection to power mains 
and absence of contamination from elec- 
trodes. The general advantages of electric 
smelting are convenient regulation of tem- 


paper deals 
fining and not with 
naces are compared 


This 


rerature, ability to more completely remove 
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sulphur and phosphorus, and possibility of 
leaving charge in furnace after refining is 
completed. The author favors the Réch- 
ling-Rodenhauser furnace because its large 
open hearth permits any class of refining; 
when the hearth doors are closed, the fur- 
nace is air-tight and loses heat very slowly, 
making intermittent working possible; the 
natural circulation aids complete mixing of 
the charge. 

The question of costs is gone into in de- 
tail. With cold materials, 600 to 900 kilo- 
watt-hours per ton are necessary to make 
fine steel; with hot-pig-iron and cold scrap, 


300 to 700 kilowatt-hours; with hot metal 
from converter, 250 kilowatt-hours or for 
rail steel, 100 kilowatt-hours. Total costs, 


excluding materials, but including interest, 
royalty, etc., are $1.21 per ton from molten 
converter steel to rail steel, $2.00 (seven-ton 
furnace), or $2.17 (five-ton furnace), or $2.87 
(two-ton furnace), to high-grade steel; $7.53 
from cold scrap to high-grade steel in small 
furnace. 


In the discussion, R. W. Van Norden 
the smelting in California 
with electrode furnaces by means of 


spoke of 


which iron could be produced at $18 a 
ton. 

KE. W. 
of obtaining 


Paul spoke of the possibility 
definite chemical 
by the electric 


more 
composition in steel 
process, and also of the simplicity in 
remelting a charge which has been 
chilled in the furnace by the electric 
process. 

J. J. Frank stated that the 
chemical analysis could be made quite 
definite with steel, it did not always 


come up to the physical requirements. 


while 


He referred to induction types of fur- 
nace in which the primary is a hollow 
tube cooled by flowing water, making 
a high current density possible and re- 
ducing the weight of the transformer. 
One of the objections to the are furnace 
is that the heat affects the reliability 
of the induction motor operating the 
The 
over the furnace and one of the serious 


electrodes. motors are directly 
problems in the construction is to pro- 
the 
The motor is clamped directly 


tect them against fumes and the 
heat. 
to the electrodes and is consequently 
at the potential of the furnace. More- 
over, the are may create high frequen- 
cies which are transformed to the high- 
potential line and may disturb the 
whole system. 

H. H. Sinelair stated that the Noble 
Steel California 


smelting magnetite iron ore and deliv- 


Company in was 
ering pig iron without any attempt at 
steel refining. 

R. N. Sorensen referred to the feasi- 
bility of balancing the load with an 
induction furnace on a_ three-phase 
system, whereas with an are furnace it 
to have more than one 
electrode or else run on a single phase. 


is necessary 
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The variation of current is much less 
with the induction type, while the va- 
riations with the are are likely to pro- 
duce trouble by reaction on the pri- 
mary circuit. 

Budd Frankenfield spoke of the de- 
sirability of establishing electric-fur- 
nace industries the Pacific 
Coast, not only to use the off-peak 
power, but with continuous operation 
as at Niagara, operating twenty-four 
hours a day. A large amount of power 
could be used in this way, and as there 
are plenty of raw materials available 
the expense of transmission and dis- 
tribution could be obviated. 

As the next papers on the program 
dealt with telephone subjects, Kemp- 
ster B. Miller was called to the chair. 
The first paper to be presented was by 
G. A. Campbell on ‘‘Cisoidal Oscilla- 
tions.’’ In the absence of the author. 
Clarence L. Cory presented the paper 
in abstract. 


CISOIDAL OSCILLATIONS. 
The name cisoidal oscillation is given to 
the complex exponential function of the 
form 


along 


C (cos pt+i sin pt) 

The paper consists largely of mathematical 
exposition and deductions, which cannot be 
included in an abstract. The _ principal 
results may be stated as follows: (1) The 
complex exponential function is shown to 
be a scalar function with algebraic energy 
relations as important as those of real func- 
tions. (2) The correlation between sinu- 
soidal and cisoidal oscillations is reduced 
to a few simple rules covering power as 
well as currents and electromotive forces 
(3) The general law of distribution of cur- 
rents in any invariable network is that of 
stationary dissipation of power. (4) Cis- 
oidal power is the most convenient means 
for investigating the division of instantane- 
out power between the resistances and re- 
actances of a network. (5) A general solu- 
tion is given with applications. 


The remaining papers dealing with 
telephone subjects were presented at 
the Wednesday sessions. 

WEDNESDAY SESSIONS. 

The second day of the convention 
was opened at 10:30 a. m. on Wed- 
nesday. Kempster B. Miller consented 
to take the chair. Before introducing 
the first speaker of the day he called 
attention to the fact that no radical im- 
provement in the principles of manual 
multiple switehboards for telephone 
service had been introduced for some 
twenty years, although there had been 
many improvements and refinements in 
their construction. The automatic tel- 
ephone is a development of recent 
years. It was very fortunate that two 
gentlemen closely identified with the 
development of new automatic systems 
had consented to read papers before 
the meeting. 
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The first of these was by Charles S. 
Winston, chief engineer of the Miller 
Switchboard Supply Company, on the 
subject, ‘‘New Automatic Telephone 
Equipment.’’ 

NEW AUTOMATIC TELEPHONE EQUIPMENT. 


Mr. Winston’s paper covers the possi- 
bilities of automatic telephony in its va- 
rious branches and gives in particular some 
outline of a new automatic system being de- 
veloped by the company with which he is 
associated. Automatic schemes for con- 
necting telephone lines were devised early 
in the history of telephony, but it is only 
within the last decade tnat much progress 
has been achieved in this line. The instal- 
lation of complete automatic exchanges 
within this latter period has called atten- 
tion to the marked possibilities of automat- 
ic equipment and in the last few years has 
rought about the development of modifica- 
ions of the pure automatic system, namely, 
the semi-automatic and the so called auto- 
matie distributing systems. Before taking 
» the development of a new automatic 
quipment a comprehensive study was made 
f the entire subject. 

Although up to the present time the 
Strowger automatic switch has been the only 
ne used to a great extent, at least five 
her types of automatic switches can be 
eveloped. These are: 1—circular poly- 
viper switch; 2—circular long and short- 
step switch with one driving magnet; 3— 
ircular long and short-step switch with two 
lriving magnets; 4—double rotary switch 
vith back release; 5—double rotary switch 
vith forward release. Mr. Winston de- 
scribes these five types in some detail. The 
first three of these types have the banks of 
contacts arranged in cylindrical form. The 
last two types have the contacts arranged 
in a double circular are so that they 


present the form of a_ section of a 
spherical surface. The contact-wiping arm 
swings horizontally to any row of con- 


tacts and oscillates vertically through them. 
In the last type the release is so arranged 
that the contact instead of swinging back 
to the initial position, swings entirely 
through all the contacts in the row, thus 
evening the wear on all of them and also 
keeping clean those toward the end of the 
row, which otherwise would not be so fre- 
quently used. Mr. Winston also described 
various automatic calling devices for use at 
the substations. The most interesting is 
one in which the number desired is first ar- 
ranged, or “set up,” by the subscriber by 
turning a set of buttons, one for each digit, 
until each desired digit appears in a cir- 
cular opening above the corresponding but- 
ton, thus making it perfectly evident wheth- 
er the proper number has been arranged 
for; the call is actually made by turning a 
lever at the right-hand end of the device. 
This is intended to obviate all wrong calls 
which Mr. Winston says are frequently trou- 
biesome in any automatic system where the 
subscriber does not exercise care in oper- 
ating his dial calling device. 

Mr. Winston then described the automat- 
ic system which he is developing, pointing 
out, however, that a number of changes in 
its details are very likely to be made be- 
fore it is actually put upon the market. The 
calling device above described he included 
as one of the features of this system. This 
is a two-wire system with an individual ten- 
point line switch for each subscriber, and 
has first selector, second selector, and con- 
nector switches of the double rotary type 
with forward release. It is provided with 
busy tests and on disconnection all the au- 
tomatic switches are immediately self-re- 
stored. 

He also briefly described an automatic 
distributing switchboard. Although no 
equipment of this type has yet been put 
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into service regularly, the necessary board 
for it would be one of the multiple type sim- 
ilar in appearance to the ordinary manual 
switchboard. It would have, however, no 
answering jacks or answering lamps and 
upon its key and plug shelves single plugs 
will appear. Automatic switches similar to 
the selector switches in automatic systems 
will select an idle operator to handle the in- 
coming calls. The subscriber will give his 
order just as in the present manual system 
and the operator will make the connection, 
but in more simplified manner than is at 
present required. Thus each operator will 
be able to handle many more calls and few- 
er operators will be required. 


The paper by Edward E. Clement on 
the ‘‘Semi-Automatiec Method of Han- 
dling Telephone Traffic,’’ was then 
presented by the author. Mr. Clement 
presented his paper in somewhat ab- 
stract form, but interpolated freely in 
giving further details of the automan- 
ual system of which he is the inventor. 


AUTOMANUAL TELEPHONE SYSTEM, 


In order to point out what he considers 
the particular advantages of the semi-auto- 
matic system, Mr. Clement first dwells on 
the limitations and waste of the manual sys- 
tem and also on some features and limita- 
tions of the full automatic methods. A mul- 
tiple manual switchboard suffers from the 
following limitations: the necessity that 
each act in establishing and taking down a 
connection be performed by hand; the arbi- 
trary and empirical grouping of lines on the 
answering positions; the small number of 
lines that can be concentrated at one oper- 
ating center and handled by one group of 
operators, due to mechanical limitation of 
space for multiples and the cost of wire and 
cable plant; the great loss in efficiency, in- 
crease in operating expense and depreciation 
of investment in the multiple portion of the 
switchboard, as the percentage of trunked 
calls rises. 

The full automatic system also has some 
disadvantages and limitations, among which, 
according to Mr. Clement, are the following: 
the removal of the human element which is 
indispensable to the rendition of good serv- 
ice; a considerable percentage of operators 
is still required for private branch ex- 
changes, pay-station lines, toll lines, etc.; 
moreover, several expert mechanicians are 
required constantly to supervise the auto- 
matic switches; the calling devices at the 
subscribers’ stations are objectionable on 
account of high first cost, high maintenance 
cost and uncertainty of operation. 

He then describes in some detail the 
Clement automanual system, of which he is 
the inventor. Its underlying principle is 
that the calling subscriber is met at once 
by the response of some human intelligence 
which can properly direct the automatic 
switches to make the desired connectiou; 
in other words, that the correct method of 
handling telephone traffic is to sell service 
and not te rent apparatus. It is a combina- 
tion of the manual and automatic methods 
which aims to centralize the automatic ap- 
paratus, to employ at a central point a limit- 
ed number of operators, and to provide a 
correct subdivision of a system for traffic 
handling. The substation equipment is of 
the ordinary common-battery type. The du- 
ties required of the operators are simple 
and the latter become proficient in a very 
short time. The switches are double-mo- 
tion, hundred-point, electromagnetically- 
driven, step-by-step automatic units whose 
motion is first horizontal and then upward. 
All subscribers’ lines are represented by 
terminals in the primary selectors and in 
the connector banks. The progress of a 
eall is from the calling subscriber through 
an idle primary selector, which becomes 
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automatically attracted to his line, and 
thence through a secondary selector, sim- 
ilarly attracted, to an idle operator. Hav- 
ing ascertained the desired number, the op- 
erator sets this up on her key set and sends 
impulses through her circuit to the first se- 
lector, second selector, connector and ring- 
ing selector switches, these furnishing the 
desired connection and ringing the called 
line. The operator’s desk has three key 
sets, similar to those on an adding machine, 
with several rows of ten depressible but- 
tons in each; the method of operating is ex- 
tremely simple and not tiring. Trunking 
between excnanges is readily provided for. 
In conclusion Mr. Clement gives a set of 
cost comparisons of the manual and auto- 
manual] system, very much to the credit of 
the latter. 


The reading of these two papers took 
the entire morning session. 

On reconvening at 2 o’clock a paper 
by Gregory Brown, engineer in charge 
of railway telephony of the Western 
Electric Company, was presented. This 
paper is entitled ‘‘Some Recent. Devel- 
opments in Railroad Telephony.’’ 


RAILROAD TELEPHONY. 


In this paper, Mr. Brown first reviews the 
progress of train dispatching by telegraph 
which has been in vogue about sixty years, 
and has on the whole given quite excellent 
results. A few years ago the passage of 
the nine-hour telegraphers’ law made it im- 
perative for the railroads to reconsider the 
matter of dispatching in all its branches. It 
was at this time that the first extensive at- 
tempts to use the telephone for this service 
were made and less than four years ago 
the first telephone dispatching line using 
modern equipment was installed in New 
York. The telegraph has performed three 
main classes of service for the railroads. 
First, train dispatching; second, message 
service: third, block-wire service. While 
the first of these is most important, the at- 
tempt to use the telephone for railroad pur- 
poses involves the need of its meeting the 
other classes of service also. 

In the dispatching work three require- 
ments are apparent: One, abiltiy to signal 
any one of fifty or more stations on a 250- 
mile line and ability to signal the dispatch- 
er from any one of these stations; two, ar- 
rangements whereby any number of stations 
can simultaneously listen in; third, means 
for quickly testing and patching any portion 
of the circuit which gets into trouble. These 
requirements the telephone has met com- 
pletely. Moreover, its great flexibility has 
made it possible so that officials who are not 
telegraph operators, but who are interested 
in the movement of railroad traffic, can lis- 
ten on the wire and keep in touch with 
traffic conditions; it has also permitted the 
signaling of stations without interrupting 
conversation; it also gives automatic noti- 
fication to the dispatcher that the station 
which he is calling is actually receiving the 
signal. 

Mr. Brown then describes at some length 
the three types of selectors which are used 
for calling any particular station. These 
are: instruments responding only to a num- 
ber and duration of long and short current 
impulses, or long and short intervals between 
impulses; instruments arranged to be in- 
stalled simultaneously and to operate inde- 
pendently but in synchronism with each other 
by means of local energy at the station; in- 
struments of the step-by-step type which are 
stepped around in synchronism by a suc- 
cession of impulses from the dispatcher’s 
office, the number of these impulses deter- 
mining the station called. The Gil selector 
is an instrument of the first or code-impulse 
type. The Wray-Cummings selector is one 
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second type and the new Western 
Electric selector is one of the third type. 
Mr. Brown described the system for train 
dispatching developed by his company. 

The telephone has completely provided 
the message service that is necessary in 
railroad work. The message wires are also 
used for sending out time to the stations and 
towers, the method having been developed 
to do this with entire reliability. Block 
service has also been provided for com- 
munication between two adjacent block 
towers Telephones are also used exten- 
sively at railroad sidings and enable train 
crews to get in touch immediately with the 
dispatcher. Portable telephones have come 
into use on trains, some railroads provid- 
ing a portable set for each train with a line 
pole so that connection can be made with 
the line in case of accident or delay. 


of the 


The remainder of the afternoon ses- 
sion was taken up in the discussion of 
the This 


was opened by Mr. Gilkyson, of the 


first two telephone papers. 
Paeific Telephone Company, who brief- 
that the 
doubtless bring out 


discussion would 


the 


ly stated 
merits of the 
manual and of the automatic systems. 
As an adherent of the former he would 
not in any way malign the latter. The 
automatic ‘has many features which 
com- 
the 
the 
bringing together the good 
both the and the 


The fundamental thing in 


meet many 
that 


will be 


the requirements of 
felt, 


system 


munities. He however, 
semi-automatic 
factor in 
features of manual 
automatic. 
telephony was economy in central-of- 
fice operation, in central-office equip- 
sub-ex- 
the 


costs, the elimination of 
the 


trunking appliances 


ment 
changes, and facilitation of 
the 
Home Telephone Company, Los Ange- 
les, Cal., the 


reading from a letter that he had just 


Leo Keller, chief engineer of 


took up discussion by 


received from an engineer who had 


gone to Europe to install some auto- 


matie equipment. The latter had been 


somewhat skeptical about the value of 


the secondary line switch until he had 
seen it working very satisfactorily at 
the San 
that it simplified the apparatus in use 
He dwelt on the fact 

Germany, 


Franeisco exchange, noting 
quite materially. 


that in Hamburg, there is 
now in operation a central exchange 
with 40,000 lines which is now being 
enlarged to double this capacity. It 
is a manual system in which the eails 
A operators, one for each 
The 
tends the call to a B operator, who an- 


come before 


800. subscribers. A operator ex- 


swers it. The B operator again ex- 
tends the eall to a C operator who con- 
trols the multiple of the desired 10,000 
group. The principle of concentrating 
all of the telephone equipment into one 
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huge manual exchange has resulted in 
an average cable length for each sub- 
scriber of 3.5 miles. The 
treme is seen in the city of Munich, 
Germany, where an automatic group 
system has been devised. About twen- 
with relatively 


other ex- 


ty subscribers, each 


few calls per day, are connected to a 
relay switching station located at some 
central point in the neighborhood. This 
two exchange 


has aecess to 


For a 20,000-line plant it was 


station 
lines. 
contemplated to install about 6,000 in- 
dividual lines and 1,000 of these relay 
groups with the average of fourteen 
lines to each group and a separate bat- 
tery for each. Sixty of these groups 
have actually been installed in and near 
Munieh. Thus in Germany there are 
being tried out the two telephonic ex- 
tremes, an 80,000-line single exchange 
and a thousand-fold subdivided plant. 
A so ealled half-automatie exchange is 
being installed in Amsterdam, This is 
quite similar to the automanual system 
described by Mr. Clement. It was be- 
ing installed deliberately with the in- 
tention of putting in a full automatic 
system later on, the initial cost of the 
calling devices at each subsecriber’s sta- 
tion being regarded as prohibitive for 
the time being. In Mr. Keller’s opin- 
ion this seemed a very sensible way of 
handling the problem, inasmuch as it 
brings about the ultimate installation 
of automatic equipment without any 
waste in the preliminary installation of 
a semi-automatic system. 

K. B. Miller observed at this point 
that there is no question but that both 
the manual and the automatic methods 
are capable of giving good service and 
of completely satisfying the public. 
The publie will be satisfied with either 
way of handling traffic, provided good 
It may be that in the 
future if part of the subscribers want 


service results. 


to spell out their own calls with the aid 
of their fingers there is nothing incon- 
sistent with combining an automatic 
system for these subscribers with a 
semi-automatic system for those sub- 
seribers who prefer to give their order 
to an operator at the exchange. 

Mr. the Pacifie Tele- 
phone Company, expressed the opinion 
that the final solution as to which of 
the two main systems shall predomi- 
nate will come as the result of long ex- 
perience with each. He did not believe 
that it will necessarily mean the adop- 
tion of the most beautiful piece of 


Griswold, of 
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mechanism or necessarily the most rap- 
id service, but undoubtedly it will 
mean that equipment which gives the 
reliable service. A secondary 
consideration, which now frequently is 
mistakenly considered of prime import- 
ance, is the choice of the best type of 
equipment at the least ultimtae cost 
including not only the initial but result 
ant and subsequent charges. 

Mr. Babeoek, of San Francisco, said 
that both the automatic and the semi 
automatic systems appealed to him 
from the standpoint of a subscriber. 
The latter, however, seems to be the 


most 


ideal in that, if there is a failure on 
one’s part to receive connection with 
the number that is wanted, it is due to 
failure in handling the apparatus rath 
er than to failure of the apparatus it 
self. 
introduced merely to do that which the 
subseriber would do in making a eall 
it is introducing a weak link in the 
chain. Mr. Babcock has frequent trou 


Therefore, when an operator is 


ble from getting wrong numbers on 
the manual Often five or six 
repetitions are required the 
right number is finally connected. This 
that the 
adds no 


system. 
before 


merely shows in his opinion 
introduction of an operator 
desirable feature to the service. 

R. W. Pope spoke of the excellent 
New York City 
numerous private- 
He thought that 
rapidity of service was not so import- 
ant as reliability. _ There is loss of time 
through handling a call through a pri- 
vate exchange, but there is considera- 
ble gain in comfort. 
found when handling the eall direct 
with a central office that considerable 
annoyance resulted and a 
compelled to keep the receiver at his 
ear until the connection is finally ob- 
tained. One of the principal virtues of 
the common-battery 
elimination of the need of turning the 
crank. Therefore 
that people would prefer to place their 
ealls through an operator so as to save 
the trouble of making their own ealls. 

Mr. Newell stated that in large cities 
like New York, Chicago, ete., where 


service given in 
through the very 


braneh exchanges. 


By contrast he 


person is 


system was its 


it seemed evident 


there is a very large cosmopolitan pop- 
ulation the numerals provided by .the 
automatie calling device form a univer- 
sal language and are much to be pre- 
ferred to the necessity for placing the 
eall with the operator who perhaps can- 
not understand the foreign tongue. 
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K. B. Miller said that this very fact 
had impressed some of the foremost 


telephone engineers. Trouble has been 
noticed in France, because the French 
language does not readily lend itself 
to the spelling of the digits of a num- 
ber as the English does and therefore 
there are a great many more wrong 
eonnections and much slowing down of 
the service. 
Mr. Keller stated that the automatic 
uipment had proven very popular 
th the Chinese in San Francisco. 
e Chinese numerals are used 
calling device and it operates very 
cessfully. He had just heard that 
Havana, where there is considerable 
xture of languages, the automatic 
stem had also proven very popular. 
\V. D. Moore explained a system in 
- at his exchange of using an obser- 
tion board, which by means of col- 
d lamps indicates the exact moment 
ien the various operations are per- 
rmed by the manual operators. This 
iables a close tab to be kept on the 
iaracter of service that is being given. 
ccassionally peg counts are taken and 
it is found that certain operators are 
overburdened with calls the board is 
qualized throughout with resulting 
improvement of the service. He felt 
that there would in the future be op- 
portunity for each of the systems and 
that the automatic will ultimately be 


upon 


used for service in the smaller towns 
having a capacity of about 1,000 lines. 
In the larger cities, however, where the 
telephone is used so extensively and 
husiness men have their minds oceu- 
pied with so many other details that 
are not desirous of manipulating 
would 


they 
the instrument themselves, it 
doubtless be found that the publie de- 
mands that the service be more or less 
manual. In the large cities, therefore, 
the semi-automatic method will doubt- 
less be found the most satisfactory. 

Mr. Schuler, of Santa Barbara, said 
that good service is constituted by se- 
curing the desired number in the quick- 
est possible time and getting the best 
transmission after the connection has 
heen made. In one of the earliest au- 
tomatie installations that had been 
made and of which he was manager, he 
found that the subscribers preferred 
the manual service, they stating that 
they could get better service over the 
automatic line, but that they did not 
wish to be troubled with the necessity 
of placing their own ealls. 
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THURSDAY SESSION, 

The Thursday session opened at 10 
o’elock in the morning, with K. B. 
Miller again in the chair. The discus- 
sion of the telephone papers was re- 
sumed. In opening this, Mr. Miller 
called attention to the desirability of 
providing a separate circuit for the se- 
lective signaling in railroad work so 
that the already overloaded talking 
circuits would not be burdened with 
the ringing currents. 

Mr. Cramer took exception to Mr. 
Brown’s statement that signaling is 
possible in. railroad telephony without 
interruption for conversation. He had 
not been able to get any satisfactory 
results along this line. He thought it 
was desirable to change the switch 
which is used when the operator wishes 
to listen to the dispatcher. He had 
found that the switch was very com- 
monly held down continually by a 
weight of some kind. Trouble 
been introduced when the telephone 
lines were placed on the same pole as 
a 33,000-volt transmission circuit. 

R. W. Pope discussed the subject of 
dispatching from the _ telegrapher’s 
standpoint. He could not help but 
still appreciate the simplicity and 
beauty of the Morse system of trans- 
mission. He well recalled when he was 
in the telegraph service in his youth 
the simpliéity with which messages 
could be taken by merely listening to 
the sounder. Not long ago he had ex- 
pected to take a train from a station 
in the East, and the bulletin board stat- 
ed that there was no report of that 


has 


particular train, so he waited before 
deciding whether to dine at the place 
or after he had made his little trip, 
as he had expected. Presently he 
heard a sounder transmit the report 
that the train was delayed and would 
be met at a certain station, from which 
he figured that it was about one hour 
and forty minutes late, giving him am- 
ple time to get his dinner before wait- 
ing longer. It is important that the 
station agents be able to hear the mes- 
sages that are going over the wire 
without being tied down to the instru- 
ment. They frequently must attend to 
duties in the baggage room, and the 
ability to listen to the sounder is a 
great convenience and time saver. 

Mr. Elwell spoke of finding that in 
Australia the telephone system had 
been used for railroad purposes over 


nine years ago. No telegraph instru- 
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ments were in use at the offices; the 
station agents frequently kept the head 
receivers on all the time, so that it was 
frequently unnecessary to signal to 
them otherwise than merely call them 
on the line. 

J. A. Lighthipe gave some of his. 
reminiscences of early developments in 
telephony. 

S. J. Lisberger described a system 
of load dispatching used by the San 
Francisco Gas & Electric Company for 
communicating with its various sub- 
stations from a central private board. 
The substations are also able to com- 
munieate with each other through an 
automatic telephone system, which is a 
modification of the railroad telephone- 
dispatching systems, without calling 
the private central operator. Mr. Me- 
Meen had devised this system. 

Mr. Winston was the first of the au- 
thors of the three telephone papers to 
close the discussion of the subject. He 
declared that each of the telephone sys- 
tems has some defects. On the two- 
wire automatic it is impossible for a 
subscriber on a party line to call an- 
other one on his line, although it can 
be done on the three-wire automatic. 
Also, if two subscribers on the same 
line call at the same instant, their calls 
will conflict and neither party will get 
the desired connection. Measured serv- 
ice cannot be satisfactorily provided on 
automatic lines. Mr. Winston does not 
think that a combination of automatic 
and semi-automatic in the same ex- 
change will work with much success, 
nor that the automatic equipment will 
find much vogue in small towns. In 
his opinion, the choice of the system 
will not be determined by the nature 
of the service it can give so much as 
by the returns on the investment that 
it will yield, because each system is 
eapable of giving excellent service. 

Mr. Clement spoke at length of the 
development of the automanual system 
and how this was based on the results 
of prolonged study of all phases of the 
problem. Combination automatic and 
semi-automatic systems could be em- 
ployed, but he did recommend this. 
The automanual system is an attempt 
to give the subscriber the best service 
he gets manually, that is, the individ- 
ual attention of a trained operator, at 
a minimum cost to the company. It 
gives to the subscriber everything he 
gets on a manual system. Little trou- 
ble is caused by reverting calls back on 
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the same party line. Mr, Clement also 
pointed out other features of his sys- 
tem that were distinctively in its favor. 

Mr. Brown closed the discussion by 
explaining first that a separate wire for 
railroad signaling had been used in 
some instances, but he did not regard 
it as necessary, since the selectors have 
a high impedance and do not seriously 
the He reiterated that on 
practically all roads using telephone 
dispatching it is common practice to 
signal and talk at the same time. Mr. 
Pope’s objection to the telephone be- 
cause the station man must have his 
ear at the receiver is being met by the 
use of loud-speaking telephones. Mr. 
Brown explained how the dispatcher 
gives his orders verbally while writing 
them down at the time. The 
operators in turn then repeat the order 
back to him and he underlines each 
word as it comes back, thus giving a 
positive check that the order is under- 


load line. 


same 


stood. 


THURSDAY AFTERNOON SESSION. 


The session was called to order by 
Chairman Macdonald, and a paper was 
presented by Magnus T. Crawford on 
‘Continuity of Service in Transmis- 
sion Systems.”’ 


CONTINUITY OF SERVICE IN TRANSMISSION 
SYSTEMS. 

Mr. Crawford’s paper presents the results 
of a number of years of operation of the 
Snoqualmie Falls transmission system of the 
Seattle-Tacoma Power Company. These re- 
sults are tabulated in convenient form. Up 
to 1910 the generating station contained 
12,000 kilowatts in generators and 15,000 kil- 
owatts in step-up transformers. and during 
1997, 1908 and 1909 the transmission line 
was operated at 30,000 volts. In December, 
1909, the transmission electromotive force 
was raised to 60,000 volts. In November, 
1910, an additional generator rated at 8,750 
kilowatts was installed, together with 7,500 
kilowatts in transformers. The transmission 
line consists of several sections, a straight- 
away transmission from the generating sta- 
tion to Renton with branches from this point 
to Seattle and Tacoma. Other branch lines 
are in use, the total length of transmission 
being 172 miles. Three-phase transmission 
circuits are used throughout, with seven by 
nine feet spacing and also seven-foot equi- 
lateral triangular spacing. For 30,000-volt 
operation the insulation employed was of 
the triple-petticoat porcelain type, six inches 
in diameter placed on locust-wood pins im- 
pregnated with paraffine. For 60,000-volt 
operation the insulators are of the four- 
piece, brown-porcelain type, mounted on 
malleable cast-iron pins. When operated at 
20.000 volts use was made of multi-gap light- 
ning arresters with series resistance. 
When the equipment was changed to 60,000 
volts aluminum-cell, electrolytic lightning 
arresters were installed at each end of the 
line. Mr. Crawford reports that during the 
latter part of 1907 considerable trouble was 
caused by the burning of wooden pins. After 
the injured pins were replaced by malleable- 
iron pins the system gave practically con- 
tinuous service during the year of 1909. 
Since the equipment was changed in 1909, 
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for operation at 60,000 volts, there have been 
only two shut-downs out of twenty-three 
cases of trouble, thereby showing that the 
method of operation is equally successful at 
the increased voltage as at the lower volt- 
age. Various minor interruptions to service 
during the years 1907, 1908, 1909 and 1910 
were mentioned and the causes for each tab- 
ulated. Of the total number fourteen rep- 
resented complete break-downs, seven of 
which occurred during the half of 1909 when 
the system was run on one line during work- 
ing hours in order to permit the recon- 
struction for higher voltage. During the 
other three and one-half years the average 
was two cases of shut-down per year. 

The discussion was opened by R. J. 
C. Wood, who commented on the 
crowding in the substation, and upon 
the fact that a short-circuit taking 
place on a line is opened in a few sec- 
onds if it does not clear itself. This 
would seem to allow the possibility of 
burning the line in two. The more gen- 
eral practice in California is to lower 
the voltage as soon as possible and 
then clear the short-circuit. 

Another speaker referred to the use 
of lightning arresters in power houses. 
While lightning occasionally strikes 
the line in California, it very seldom 
does any damage to insulators. It 
sometimes burns the wires off between 
poles without doing any other damage. 
Electrolytic arresters do little to re- 
lieve the line unless located at a great 
many points. 

E. F. Seattergood agreed with the 
writer as to the desirability of having 
the generating stations tied solidly to 
the transmission lines without auto- 
matie devices, as is customary in Cali- 
fornia. If one automatic device goes 
out it is usually followed by several 
others, and there is a great deal more 
trouble and lack of continuity of serv- 
ice than would be due to the original 
trouble alone. 

G. H. Stockbridge stated that he had 
been considering the experiment of 
paralleling a number of transformers 
at the generating station which could 
be separated in case of interruption, 
thus confining the interruption to one- 
half the load. This, however, involved 
some complications and he wanted to 
know if it had been tried elsewhere. 
The table of service interruptions is 
interesting and valuable to the operat- 
ing engineer, but he was surprised to 
find the number of causes so few. Ex- 
perience in Southern California had 
been different. The insulators described 
had been used on the 30,000-volt line 
running into Los Angeles from Santa 
Ana. At first they gave little trouble, 


but when the load was increased there 
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was considerable trouble from pole 
burning. This was eliminated by put- 
ting a piece of galvanized iron on the 
cross-arm to provide a conductor for 
the leakage current. 

R. W. Van Norden spoke of the value 
of such papers as that under discus. 
sion and stated that a great deal of re. 
construction could be avoided if suffi. 
cient experiences of the operating engi- 
neer were made known to the designer, 
Experience on the Pacific Coast had 
shown that non-automatic apparatus 
had been more successful than the au- 
tomatie. 

Charles O. Poole also considered that 
non-automatic apparatus was prefera- 
ble to automatic. However, a well- 
constructed and well-adjusted auto- 
matic oil cireuit-breaker is more relia- 
ble in protecting a substation on the 
high-tension than on the low-tension 
side. On lines as short as Mr. Craw- 
ford’s, automatic switches may be sat- 
isfactory in the main transmission 
lines, but in his experience they had not 
been satisfactory. 

Ralph Bennett stated that on a delta- 
connected 100,000-volt system which he 
had operated, it was found necessary 
to omit cireuit-breakers on the high- 
tension side, as they produce surges 
that would break down the insulation. 
The 10,000-kilowatt transformers 
would be put out of service and a long 
time would be necessary to get them 
repaired and in service again. Elec- 
trolytic lightning arresters were 
used, but the horn gaps for them had 
been set back until they were prac- 
tically non-operative, since the voltage 
reaction with loss of load was suffi- 
cient to discharge them. The operation 
of a 100,000-volt line had not been dif- 
ficult, and had given little trouble. 
Interruptions were largely due to those 
of the individual consumers and the 
cause was often unknown. 

The next paper, by E. J. Barry, en- 
titled ‘‘Electricity in the Lumber In- 
dustry,’’ was, in the absence of the 
author, read by R. N. Sorensen. 


ELECTRICITY IN THE LUMBER INDUSTRY. 


In this paper an outline is given of the 
uses to which electricity is put in the mills 
of the Potlatch Lumber Company at Pot- 
latch and Elk River, Idaho. The Potlatch 
mill with a daily capacity of 750,000 feet, 
is one of the largest in the west and the 
power demand increased beyond the ca- 
pacity of the steam units which consist of 
a 1,500-horsepower Corliss engine belt con- 
nected to line shafting for the saw mill, and 
one 1,000-horsepower Corliss engine for the 
planing mill. The exhaust from the 1,500- 
horsepower engine operates a low-pressure 
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engine which drives an 800-kilowatt, sixty- 


cycle turbo-generator, which supplies en- 


ergy for driving the machinery in a box 
factory, a blower on the sawdust con- 
veyor, and the machinery in the ma- 
chine shop, car shop and pump houses. It 


also supplies energy for the lamps in the 
mill and town, and for operating a 200- 
horsepower motor in the local brick-making 
plant. Use is made of storage locomotives 
for conveying the lumber from the sawmill 
to the dry kiln and from the dry kiln to 
the planing mill. The generating equipment 
at Elk River consists of one 800-kilowatt, 
600-volt, three-phase, sixty-cycle turbo-gen- 
erator and a 500-kilowatt unit of the same 
type. Speaking of some of the features of 
the kotlatch plant Mr. Barry said that the 
ransmission line must be guarded against 
he danger of falling trees, but as it will be 
lways in the rear of logging operations it 
will be possible to follow the track of 
ogged-off land, reducing the risk to a pos- 
sible interruption in the hilly country 
hrough a tree rolling down from high 

ground. When a section has been 
ged over and a permanent change has to 
e made in the direction of the transmission 
ne, it would appear that a saving could be 
fected by installing light lattice-work steel 
owers in the first instance. 


R. W. Pope opened the discussion 
ith an anecdote and was followed by 

L. Noggle, who stated that the prin- 
ipal benefit in operating sawmills by 
-leetricity was in reducing the fire loss 
ind consequently the cost of insurance. 
\ power company in Idaho was run- 
ning its plant on shavings and other re- 
fuse from the sawmill and selling the 
power back to the mill. 

James A. Lighthipe considered that 
the advantage of electrical operation 
was greater in the logging camp than 
in the sawmill. The great problem is 
to operate portable saws for use with 
large The question of the 
amount of power necessary to saw is 
an important one, as most sawyers will 
crowd as great a load as possible on 
the mill. 

A written communication C. 
Pemschel also called attention to the 
desirability of knowing the amount of 
power required under different condi- 
tions. He thought seventy-five horse- 
power much more than was necessary 
to drive a planing mill. 

J. E. Maedonald did not think sev- 
enty-five horsepower at all excessive, 
and Mr. Lighthipe expressed the same 
opinion. 

Ralph Bennett had found that thirty 
horsepower was sufficient for a planer 
which was simply used for planing, 
and not for very heavy cuts in resizing. 
He described some of his experiences 
in lumber-mill work and the use of a 
logging engine supplied by a wooden 
pole line along the railroad. 

THURSDAY EVENING SESSION. 
The last session of the convention 


trees. 


from 
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was called to order by Chairman Mac- 
donald on Thursday evening, and Ralph 
D. Mershon called upon to preside. A 
committee on resolutions consisting of 
F. J. Lisberger, L. B. Cramer, M. T. 
Crawford and J. J. Frank was ap- 
pointed and later in the evening re- 
ported resolutions thanking the Los 
Angeles local section for the courtesies 
extended and the entertainment pro- 
vided by them in contributing to a very 
successful meeting. 

The paper of the evening was en- 
titled ‘‘A Power-Diagram Indicator for 
High-Tension Cireuits,’’ by Harris J. 
Ryan. 

A POWER-DIAGRAM INDICATOR. 


This paper describes an instrument de- 
signed to observe dielectric or similar stray 
power losses that occur in high-tension cir- 
cuits. A cathode-ray pointer actuated elec- 
trostatically is used to trace the diagram. 
It is directed by two electric fields, each 
controlled by a pair of quadrants. The 
pressure of the high-tension circuit is ap- 
plied to one pair and causes a proportional 
displacement in one axis; a pressure drop 
between the terminals of a condenser in 
series in the circuit is applied to the other 
pair and gives the pointer a quadrature ve- 
locity proportional to the current. The dia- 
gram produced has therefore an area pro- 
portional to the product of the electro- 
motive force and time-integral of current, 
therefore to the energy per cycle. The 
pressure and current ranges of the instru- 
ment are controlled by the values of the ca- 
pacities of the condensers used. Power as 
low as 0.03 watt at 9,000 volts and as high 
as 750 volts at 130,000 volts has been meas- 
ured. The errors are within five per cent. 
The instrument has been found satisfac- 
tory for the study of high-tension insula- 
tors, dielectric losses in high-tension trans- 
formers, insulating qualities of transform- 
er oils, corona losses, etc. The construc- 
tion of the instrument was described and 
results given of measurements of corona 
loss, transformer core loss, dielectric hys- 
teresis, and transformer oil, incandescent- 
lamp load, etc. The cathode rays are pro- 
duced by the discharge from an electro- 
static machine. The instrument can be 
used as an oscillograph for getting wave 
forms of electromotive force or current by 
omitting one component actuating the ray 
pointer, and observing the other component 
by means of a synchronously revolving mir- 
ror. 

E. F. Seattergood inquired as to the 
portability of the instrument and its 
practicability outside of the laboratory. 

C. L. Cory expressed his appreciation 
of this work and pointed out the great 
range of the apparatus. The instru- 
ment is one of great practical appli- 
cation. It can be used on lines of any 
voltage, however high, and can also be 
used down to very small quantities. 

J. J. Frank spoke of the present lack 
of instruments for measuring losses at 
high potentials, owing to complications 
of wave shape. At present high poten- 
tials can be measured satisfactorily 


only with the spark gap and that gives 





939 





no indication of the form of the wave. 

Ralph D. Mershon criticized the pos- 
sibility of getting a known load at high 
voltage to calibrate the instrument. 

R. N. Sorensen stated that in experi- 
ments with a high-voltage transformer 
he had found a marked dielectric ef- 
fect, the loss being different when the 
four sections were connected in series 
and in parallel. 

Professor Ryan closed the discussion 
by answering numerous questions 
which had been asked. He stated that 
the instrument could be put in portable 
form and that an instrument company 
was now engaged in manufacturing a 
model for that purpose. At present 
the cathode-ray tubes are imported 
from Germany. Such tubes must be 
carried with great care, but he had 
found it possible to transfer them from 
one laboratory to another without ac- 
cident. He emphasized its use to in- 
dicate wave forms and showed also 
that it could be used with a magnetic 
as well as an electrostatic field in cases 
where that is desirable. In the ap- 
paratus so far used the electrodes were 
not arranged with sufficient care to 
give a uniform field and the accuracy 
was limited on that account. It was 
quite possible, however, to make this 
field uniform. An accuracy of five per 
cent was, however, sufficient for most 
of the work contemplated. 

A paper by C. A. Adams on ‘‘Econ- 
omy in Transmission’’ was then ab- 
stracted by Professor Ryan by the help 
of a number of lantern slides. This 
was followed by a paper by Sam L. 
Naphtaly on ‘‘Operating a 1,200-Volt 
Railroad.’’ In the absence of the au- 
thor this was read by Mr. Colby and a 
brief discussion followed. 

The remainder of the session was de- 
voted to a discussion of the tendency 
of electrical manufacturers to do con- 
sulting engineering work for prospect- 
ive clients, and the effect of this upon 
the consulting engineer and the wel- 
fare of electrical engineering. The dis- 
cussion was participated in by Messrs. 
Mershon, Babeock, Ensign, Secattergood 
and Ryan. The consensus of opinion 
was that the consulting engineer was 
a valuable and desirable adjunct in en- 
gineering work and that the profession 
would suffer by his elimination. Local 
conditions are better met when studied 
by a consulting engineer than when the 
work was handled by one unfamiliar 
with local peculiarities. 
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Fourth Annual Convention at Lincoln, Neb. 


The fourth annual convention of the - 


Nebraska Electrical Association was 
held in Lincoln, Neb., April 24, 25 and 
26. Quarters were established in the 
New Lindell Hotel. 


was called to order by the president at 


The first meeting 
2 p. m. and George Woods, president 
of the Lineoln Commercial Club, intro- 
Mr. 
greeting to the delegates, H. A. 


Wood extended a cordial 
Hol- 


replying on behalf 


duced. 


dredge, of Omaha, 
of the Association. The reports of the 


secretary and treasurer were then 
taken: up, the latter report indicating a 
sound financial condition. A motion 
was then made and carried approving 
the action of the executive committee 
in affiliating with the National Electric 
Light Association. President Adams 
appointed a nominating committee con- 
sisting of Messrs. Holdredge, Egan and 


Bell, 


remarks 


Kennedy, following which S. J. 
of David City, made a few 
Presi- 
bill 
the 


rights, a 


relative to recent 
dent 


which 


legislation. 
Adams ealled attention to a 


was proposed requiring 


granting of waterpower 
charge of ten cents for each fifty theo- 
retical horsepower being specified. 
After an invitation was extended by 
Mr. Holdredge to hold the next annual 
convention in Omaha the meeting ad- 
journed. 
TUESDAY 
At the 


eussion 


MORNING SESSION. 


morning session a brief dis- 


was entered into relative to 
membership, following which the first 
entitled, ‘‘Coal Ne- 


braska,’’ by R. E. Burger, of Fremont, 


paper Used in 


was taken up. 


COALS AVAILABLE FOR NEBRASKA POWER 


PLANTS. 

Mr. Burger’s paper discusses the condi- 
tions that influence the commercial results 
obtained in a boiler and compares the sev- 
eral varieties ot coal available for Nebras- 
ka power plants. The advantages of labor- 
atory tests on coal samples for central sta- 
tions were pointed out, such tests giving 
analysis by percentage weight of the mois- 
ture, ash, volatile matter and fixed carbon 
and sulphur and clinker. All coal as mined 
contains some moisture. Of several coals 
having a similar composition, the one that 
has the least moisture and the least ash 
will generate the most steam when burned 
under a boiler Earthy matters and other 
impurities that will not burn are classed as 
ash. In the coals that are available in Ne- 
braska the proportion of ash will range 
from 4 to 30 per cent. Mr. Burger said that 
in order to determine the value of one coal 
as compared with another for the same pur- 
pose it is important to know the chemical 
composition and the British Thermal Units. 


Another matter to be considered is the size 
of the coal, which influences the capacity 
of any, given equipment, owing to its effect 
on the draft. With a poor draft fine coal 
cannot be burned in sufficient quantities to 
maintain the rated capacity. Mr. Burger 
said that in general the size of coal obtain- 
able at the lowest price is the most eco- 
nomical, providing the furnace equipment 
is suitable. Summarizing the first portion 
of his paper, Mr. Burger said that in pur- 
chasing coal, attention should be given to 
the character of the coal best suited to 
the plant conditions, the number of heat 
units obtainable for a unit price, the cost 
of handling the coal and ash and the pos- 
sibility of burning the coal without smoke 
or objectionable features. 

Considering the various coal available for 
steam users of Nebraska Mr. Burger pre- 
sented laboratory analyses and the heating 
value of all the coal available from the 
states of Kansas, Missouri, lowa, Colorado 
and Wyoming. The figures showed that 
the coal from the Kansas mines is superior 
to the other coal mentioned. The quantity 
of moisture and ash is present in smaller 
quantities in Kansas coal than in the others 
and at the same time it contains approxi- 
mately twenty per cent more heat units 
than its nearest competitors. Results of 
evaporative tests conducted by a brewery 
on Wier City slack coal and nut coal in the 
same boiler were given. In the first test, 
with slack coal, 7.52 pounds of water from 
and at 212 degrees were evaporated per 
pound of coal consumed, while in the sec- 
ond test 7.61 pounds were evaporated under 
the same conditions. The actual gain in 
the use of nut coal was an increase of evap- 
oration of only 1.2 per cent. Figures were 
presented on the relative merits of washed 
and unwashed coal. These figures which 
are the results of tests carried on by the 
Government indicate that the quality of the 
fuel is increased only slightly in the re- 
moval of the small percentage of inert mat- 
ter and Mr. Burger said that the increase 
in price of washed coal is very much out 
of line with the increase in value. In con- 
clusion the author presents analyses of 
tests made on various coal the equivalent 
water evaporated into steam from and at 
212 degrees being 7.52 pounds for the Weir 
City slack; 7.61 pounds for Wier City nut; 
and 5.61 pounds for Lignite coal. 


a 6 Holdredge, 
opened the discussion, saying that dry 


Schwingle, of 


Weir City slack has been found to be 
the most economical coal for their use. 
It was found after experimenting that 
the per kilowatt on 
Iowa coal was four mills a kilowatt, 


increase in cost 
and about the same on Missouri coal. 
Wyoming, Cambria coal, was also tried 
and the increase was about four mills. 
When mixed with water and let stand 
about twelve hours and then burned 
fuel cost about two mills a kilowatt. 
He said Weir City or mineral coal is 
now used and is the most economical. 
Coal costs $3.74 a ton, and it is found, 
on weighing, to have a shrinkage of 
about ten per cent, which brings it up 
to about $4 a ton. 


F. H. Brooks, of Lineoln, said that 
Mr. Berger’s statement that the coal 
depends largely on the design of the 
grates contains a lot of truth. The 
comparative statement of the different 
coals used means nothing unless ther 
has been a test made under conditions 
that will secure the best efficiency. Hi, 
said it is the practice in Lincoln to get 
the cheapest coal of a given quality 
It does not pay to buy Missouri o 
lowa coal under any conditions; but 
the coal from the Cherckee District in 
Kansas can be burned to advantage 
He added that the greatest problem is 
getting coal at reasonable prices all 
times of the year. 
for that is storage. 


The only remedy 
The southern Kan- 
sas coal does not last a great while in 
storage, especially the slack coal. 

R. E. the 
struction of a new twenty-thousand- 
horsepower plant which was completed 
last July in Joplin, Mo. A coal-storage 
bin was designed of about ten thou- 
sand eapacity consisting of a conerete 
tank feet 
something over one hundred feet long 
and eighty feet wide, and so designed 
that it could be filled with 
flooded with water clear to the top, the 


Burger described con- 


about twenty-nine deep, 


eoal and 


coal to be removed by machinery. 

H. A. Holdredge said that in Omaha 
the company is building a 
tank to store coal. It is 


eonecrete 
about com- 
pleted, and it will be in operation as 
soon as a crane to handle the coal is 
The tank is 100 feet square 
and 


obtained. 
and about twenty-six feet 
will handle about 26,000 tons of coal. 


deep 


He said it is possible to store any kind 
of coal under water for any length of 
time without combustion or without 
any deterioration. He added that the 
tank in Omaha will cost about $39,000 
and the crane will cost about $10,000 
more, but the crane will be so con- 
structed that it can be used over a 
larger tank some time in the future. 
The foundations are extremely difficult. 
The tank could be built cheaper in 
other localities. It is situated on the 
river and there is quicksand to build 
on, thus making it necessary to drive 
piles all over the entire area. 

Charles Smalley said that he has 
found slack has always been the best 
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eoal to fire. Lump coal forms an air 
space and it is not fine enough in the 
mine run to fill the space up, so that 
it forms a kind of erust and vacant 
space. 

J. G. Boyd spoke of the smoke com- 
ing from a stack and what it indicates. 
He recommended changes in the boiler 


setting to imerease the efficiency of 


oilers. 

The next paper, entitled ‘‘Oil as 
iler Fuel,’’ by T. O. Kennedy, was 
n taken up. 


OIL AS BOILER FUEL. 

rhis paper takes up the question of oil as 
ler fuel, first going into the manner of 
rning oil efficiently and then comparing 
from an economic standpoint, with coal. 

e fuel oil most avaiable in Nebraska is 
own as a reduced oil, being crude petro- 
m from which the lighter and more vola- 

e oils have been distilled. Speaking of 
rage Mr. Kennedy said that the method 
storing oil and the capacity of the stor- 
tanks will depend largely upon the size 

d location of the plant. Due precaution 
uld be taken for isolating the tanks. A 
int permanently equipped for oil burning 
ould have storage capacity for at least 
rty days’ requirements. Various oil 
rners were described, the author recom- 
ending the inside-mixer type, with pre- 
eated compressed air furnishing the pres- 
ire. Mr. Kennedy said that the most im- 
ortant detail of an oil-burning installation 
the design of the furnace into which the 
tomized oil is sprayed. This furnace must 
onform to the requirements for perfect 
ymbustion which is that every particle of 
uel shall come in contact with no more 
ind no less air than it theoretically needs 
for its complete combustion, and that it 
shall come in contact with this air before 
it reaches a part of the furnace which is 
below the temperature of ignition. The pa- 
per considers briefly the design of furnace 
necessary to meet these conditions. Given 
properly designed furnace, it still reauires 
ereat care in operation to insure good effi- 
ciency. This is probably more true than 
in the case of a coal furnace, the reason 
being that, from the nature of the fire bed, 
coal tends to limit the passage of air 
through the furnace while when oil is be- 
ing burned there is nothing to obstruct the 
draft except the dampers which must pe 
adjusted by the fireman. Mr. Kennedy said 
that it is not safe to be satisfied with a 
clear stack, for, while a smoky stack indi- 
cates unconsumed fuel, a clear stack may 
indicate excess air in the furnace. The 
final measure of furnace efficiency is the 
test of the fuel gas for CO,. Comparing oil 
and coal as boiler fuel, Mr. Kennedy said 
that the best steam coal available in Ne- 
braska is from the southern Kansas fields. 
Its heating value is about 11,000 British 
Thermal Units per pound. while the heating 
value of fuel oil’ is 19,000 British Thermal 
Units per pound, or 152,000 per gallon. On 
a British Thermal Unit basis 143 gallons 
of oil are equivalent in heat units to one 
short ton of coal. The author states that 
as a matter of fact one ton of coal is equal 
to only about 130 gallons of oil because of 
an increase of about ten per cent in fur- 
nace efficiency when oil is substituted for 
coal. Assuming a price of 2.4 cents per 
gallon for fuel oil delivered the equivalent 
price for steam coal would be $3.12 per ton. 
Figuring boiler-room labor at fifty cents per 
ton for handling and firing coal the saving 
when using oil would be twenty-five cents 
which when subtracted from the former 
equivalent price cf coal leaves $2.87 per 
ton as the final figure. Mr. Kennedy fig- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ures that the cost of equipping a 600-horse- 
power plant for oil burning is about $1,000. 
Some of the advantages of oil burning are 
ease of handling, storing and firing; ability 
to increase the boiler capacity 30 or 40 per 
cent because of higher furnace tempera- 
ture; lessened liability of labor trouble due 
to fewer men in the boiler room and pos- 
sibility of larger storage. 

F. H. Brooks opened the discussion, 
recounting his experience in burning 

The principal object of in- 
the oil-burning equipment in 
the 
The oil is 


fuel oil. 
stalling 
Lincoln 
sional high cost of coal. 


was to counteract ocea- 
used when coal is high and vice versa. 
From the tests the company has got- 
ten an evaporation of thirteen pounds 
per pound of oil, while with southern 
Kansas coal the result was seven and 
three-tenths. 

In reply to a question relative to any 
oil engines in Nebraska, C. C. Smith, 
of Exeter, said there is one in Exeter 
that has given good results. The meet- 
ing was then adjourned. 

AFTERNOON SESSION. 

The paper by Prof. George H. Morse, 
of the State University of Nebraska, 
entitled, ‘‘Electrie Lighting By-Prod- 
was the first order of business 
An abstract 


ucts,”’ 
at the afternoon session. 
of this paper is given herewith. 


ELECTRIC LIGHTING BY-PRODUCTS. 

The paper by Professor Morse is a 
résumé of the various ways in which an 
electric lighting company might improve 
the character of its load factor without 
greatly increasing its equipment or the size 
of its operating staff. The first question 
considered is that of local thermal storage. 
Professor Morse suggests that local ther- 
mal storage on a small scale may be made 
to solve the problem of supplying off-peak 
current for cooking. The idea is to supply 
electric energy to consumers at desirable 
hours, the energy thus_ supplied being 
stored for use as heat in a well-insulated 
reeciver upon the premises of the con- 
sumer. A clock would be used to switch 
the current on and off at the desired hours. 
Under the heading of electrolytic by-prod- 
ucts, Professor Morse mentions bleaching 
liquor for laundries, fertilizing compounds, 
sterilized drinking water, ozonized air for 
public buildings, and compressed hydrogen 
and oxygen gases, also caustic soda for 
laundry soap making, chloride of lime, and 
hydrochloric acid. Bleaching liquor pre- 
pared by the electrolysis of common brine 
offers superior advantages in general com- 
mercial laundry work. Cost data is given 
showing fifty gallons of the chemical liquor 
to cost 64.5 cents as compared with 43 
cents for the electrolytic bleaching liquor. 
Regarding fertilizer compounds, Professor 
Morse states that nitric acid is being pro- 
duced from air in certain countries where 
hydroelectric power is cheap, with inexpen- 
sive apparatus. The yield is about one 
pound of nitric acid per seven electrical 
horsepower-hours. An excellent fertilizer 
is produced by absorbing the treated air as 
it leaves the electric arc chambers in milk 
of lime. The gross return on power used 
for this purpose would probably be 2.5 to 
3 cents per electrical horsepower-hour. The 
advantages of ozone were next pointed out 
and figures given showing the cost of ster- 
ilizing 1,000 gallons of water to be 1.5 cents. 


941 


Taking up the subject of ice as a by-prod- 
uct, Professor Morse considered a typical - 
station in a town of 5,000 inhabitants. Coal 
costs $4, in the bunkers and water must be 
paid for at the rate of seven cents per 1,- 
000 gallons. The plant cost $40,000 includ- 
ing distribution system. The peak load is 
ninety kilowatts and the yearly output is 
306,000 kilowatt-hours. The yearly expenses 
of operating this plant are as follows: 1,530 
tons of coal, $6,120; all other expenses, 
$10,000; depreciation, $3,200; total, $19,320. 
The yearly receipts are 25,000, the plant 
therefore returns a net income of 14.2 per 
cent. By adding a ten-ton ice plant costing, 
complete, $15,356, the yearly cost of opera- 
tion increases to $28,376.80; the receipts of 
the combined plant are $39,400, and the net 
annual income on the total investment of 
$55,356 is twenty per cent as compared 
with 14.2 per cent for the lighting plant 
alone. 


The discussion was opened by L. J. 
Sechwingle, who spoke particularly 
about ice making in connection with 
electricity supply. He that in 
Holdredge the ice plant is run every 
day in the year. The company has a 
storage plant thirty-five high, 
forty feet wide and ninety feet long. 
The first year the plant operated the 
company made ten and now it 
has been increased by getting an addi- 
tional supply of water and running 
about twelve tons of ice. The kilowatt 
consumption per ton of ice is fourteen. 

J. R. Cravath spoke of the ice plant 
at Harrisburg, Ll., where the returns 
from the ice business are greater than 
from either the electric or water. He 
said that the plant at Holdredge, men- 
tioned by Mr. Schwingle, is certainly 


said 


feet 


tons, 


very economical where you have plenty 
of cooling water to operate with. It 
is a plant of the absorptive type, which 
runs on exhaust steam, very low ex- 
haust steam pressure, and where you 
have plenty of cooling water it can be 
run very Where the 
cooling water is more limited, where 
you have to run into higher tempera- 
tures for cooling water you have to 


economically. 


run a higher ammonia pressure, and 
sometimes get up to a point where you 
cannot operate with exhaust steam at 
a reasonable pressure. That 
means either a compression plant or 
not trying to operate with exhaust 
steam, 

Charles Smith, speaking of electric 
fireless cookers, said that the combi- 
nation of the fireless cooker with elec- 
tricity is an opportunity. When they 
get electric cooking down to the price 
of gas, if we can store the heat, there 
is a market for it. He described an 
electric oven in his home which gave 
off enough heat in the room to be ob- 
jectionable in a hot day. A jacket was 


back 
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made with an inch-and-one-half space 
between the walls packed with mineral 
wool. The oven inside and 
better results were obtained with one- 
third less current and no heat in the 


was set 


room. 

The president said that the thing 
that is of interest in heating appli- 
ances is the rate to be charged and the 
most equitable way to allow a _ cus- 
tomer to use current at a low rate. He 
said that under the present method of 
charging throughout the state, it would 
be impossible for some municipalities 
to avail themselves of the heating ap- 
paratus; but if those same places were 
to get onto some other scheme of charg- 
ing, where they would have a fixed 
charge, perhaps, and a low rate per 
kilowatt-hour, they could dispose of 
off-peak current. 

Professor Morse said that artificial 
ice cannot be stored as common pond 
honeycombs and 


ice ean, because it 


eannot be stored without ammonia 
pipes to keep the temperature low, so 
there must be considerable expense at- 
taching to energy lost by radiation in 
the storage equipment. 

L. J. Sehwingle said the present stor- 
age house in Holdredge is cooled by 
ammonia coils. There are something 
over seven thousand feet of coils in the 
room, on the sides and top, protected 
so as to give air space clear around. 
The company tried storing ice in the 
ice house in three separate rooms of 
exactly the same size. In the first was 
stored ice for the market two years 
ago, and the following September when 
it was opened up the ice was all gone 
and the straw was not even wet that it 
The second room was 
days later and the 
shrinkage was about half. The third 
room opened was the first room filled, 
and that was all tombstone ice and 
not distilled ice. That was 
the first charge of the tank. The 
shrinkage in there was between twenty 
and twenty-five per cent. But in the 
storage house the temperature was 
twenty-six degrees and there was no 
shrinkage in there whatever, and the 
ice was not frozen together or honey- 
combed in the least. Packing about a 


was packed in. 


opened three 


water 


quarter of an inch thick was placed 
between each layer of ice, but the ice 
packed close together and 
freeze together at all. 
Following this discussion, the paper 
by C. J. Snyder, of Omaha, entitled, 


did not 
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‘*New Business,’’ was presented by the 
author. 
NEW BUSINESS. 

This paper outlines rather extensively 
the new business methods employed by the 
Omaha Electric Light & Power Company. 
Residence-lighting business is considered 
first and Mr. Snyder points out that more 
effort must be used in securing contracts 
for wiring old houses. In Omaha 1,227 con- 
tracts were secured in 1910. Regarding 
power business the author states that the 
ernde-oil engine has, apparently, a strong 
hold in Nebraska, but the high rate of de- 
preciation and the expert labor necessary 
to operate them indicates that motors will 
offer successful competition. Extensive 
advertising of household appliances in news- 
papers, street cars and on billboards was 
strongly urged. Mr. Snyder explained the 
flat-iron campaign carried on in Omaha, in 


which irons are sent out on thirty days’ 
trial. Repairs, where no new parts are 
needed are made without charge. The pa- 


per treats briefly the subject of complaints, 
soliciting and advertising pointing out the 
relation of each to new-business getting. 


Charles Smith opened the discussion, 
citing his experiences in obtaining new 
the flatiron 
campaign carried on; also of the wash- 


business. He spoke of 
ing-machine campaign which resulted 
in twenty-seven machines being placed, 
although the town contains 900 inhabi- 
Outline lighting for stores has 
Electric 


tants. 
also been pushed successfully. 
fans, warming pads and miscellaneous 
appliances have also been successfully 
introduced. 

J. G. Boyd ealled attention to the 
influence the tungsten lamp has had 
on the new-business situation and he 
urged all central-station managers to 
put themselves on the same basis as 
salesmen in selling their commodity. 

S. G. Peticolas spoke of the work the 
manufacturers are doing in promoting 
central-station business. He said that 
both of the two large companies are 
training their men along the line so 
that they can furnish as much infor- 
mation as possible to the central-station 
man to help him in his game of getting 
business. 

WEDNESDAY MORNING SESSION. 

The session on Wednesday morning 
was called to order by President Adams 
and the paper by S. G. Peticolas, enti- 


tled, ‘‘Small Power Motors,’’ taken 
up. 
SMALL POWER MOTORS. 
Mr. Petticolas, calling attention to the 


growing field for the smaller sizes of elec- 
tric motor, mentioned some of the places 
in which these machines are used and the 
types of motor which are being constructed 
to keep pace with the demand. Motors are 
sold which are highly recommended as a 
means of profitably increasing the off-peak 
load, and building up business. Stating 
that the small motor was as much worthy 
of study as the larger sizes, the author di- 
vided motors into the following classes: 
(1) motors operating continuously with ap- 
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proximately constant load, (2) motors op- 
erating intermittently with varying load 
(3) motors operating intermittently with 
constant load, and (4) motors operating 
constantly with varying load. In installing 
motors these classes should be carefully 
considered and the type best suited should 
be installed. The field for the sale of 
small power motors was divided in the fo}- 
lowing manner: (1) the sale of small 
standard motors which the user can apply 
himself, (2) the sale of small motors which 
have a special application, such as sewing- 
machine motors, etc., (3) the sale of motor 
driven machines complete such as coffee 
grinders, etc. Such a sales campaign may 
be carried out by handling a well designed 
and flexible line of small direct and alter 
nating-current motors of one horsepower 
and smaller, and by re-inforcing the sales 
by suitable advertising . The uses of the 
general-utility motor were touched upon, 
and an advertisement of one of these mo- 
tors mentioned as an example. 

Mr. Schuff, of Lincoln, opened the 
discussion, saying that at the present 
time the Lincoln companies are push- 
ing these small motors through the dif- 
ferent dealers. For vacuum cleaners 
the different manufacturers have offi- 
ces in Lineoln and they are selling a 
number of them, and the different elec- 
tric washing machines made over the 
country have agents there. The com- 
pany is pushing them through its own 
men also. The motor itself is certainly 
good business from the central-station 
standpoint. 

President Adams brought up the 
question of who should handle motors 
and supplies—the central station or the 
supply companies. 

E. V. Capps said that since taking 
charge of the Beatrice plant it has 
been the custom to handle these appli- 
ances, but the central station has now 
turned it over to the supply men. He 
added that his experience in handling 
these devices resulted in trouble with 
the consumers over the prices, and the 
cost of the company in handling them 
makes it an absolute loss. In working 
with the supply men, a central station 
can give them to advantage a great 
deal of business. Mr. Capps then asked 
Mr. Schuff if he uses small motors on 
a lighting circuit and what is the rate, 
and, also, what he has figured out these 
motors will average inthe household 
per month in dollars and cents. Mr. 
Schuff said that the utility motors are 
placed on the lighting circuit. He car- 
ries a motor up to one horsepower al- 
ternating current. 

J. G. Boyd said that he did not think 
the central station is justified in refus- 
ing to handle the various devices that 
go on the circuits, for the reason that 
there are a great many patrons who 
do not desire a division of responsibil- 
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ity. If they procure their service 
from the power company, they like to 
feel there is nobody to go to but the 
power company for redress, in case of 
dissatisfaction. 
Mr. Neal said that where the cen- 
tral-station man handles apparatus and 
sells it, he wants to sell it at the price 
he pays for it and expects to get re- 
muneration from selling the current, 
while the supply man adds ten per cent 
for his trouble and ten for his profit, 
and is the man that follows up the 
trouble better than the central-station 
man who has sold it for no profit what- 
ver. 
S. F. Dibble said that it is a great 
mistake for the central station to evade 
the responsibility, troubles and _ ex- 
pense, if any, incident to the exploita- 

on of motors and devices. If the cen- 

‘al station feels that its chief object 
s to secure ease and comfort in life, 
they ean no doubt secure it by turn- 
ing over the troublesome business to 
he dealer; but if it feels that its ob- 
ect is to get a large power load, and 
hink they can get that without ex- 
ploiting the motors, they are mistaken. 
he eentral-station customer dislikes 
to divide the purchase of power and 
the purchase of the appliance into two 
transactions. He wishes to hold one 
party responsible, and that responsible 
party should be the central station. 
The central stations that are aggres- 
sively pushing motors and other cur- 
rent-consuming devices are selling 
more of them and increasing their load 
to a greater degree than where it is 
left to the dealer. There is a happy 
medium there, however, and that is the 
co-operation between the central sta- 
tion and the dealer, very close co-op- 
eration. The central station approach- 
ing it induces the man to buy. They 
are on more favorable terms and can 
close the final transaction of power and 
keep tab on every line of the transac- 
tion from start to finish, leaving it to 
the dealer, wherever he can, to effect 
the sale and make the profit. 

A. L, Pond spoke of a test he recently 
conducted on central-station current vs. 
isolated-plant current for a woodwork- 
ing plant. It took on this particular in- 
stallation between five and six tons of 
shavings to equal one ton of coal hand 
fired. 

L.. J. Schwingle, speaking of trial in- 
stallations, said that where an installa- 
tion is put in for a sixty-day trial, while 
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the plant man himself will not watch 
the installation the first two months, a 
little later on, when he knows he will 
have to pay the bill, it is due to the cen- 
tral station to watch it and see that he 
gets the best efficiency. 

Messrs. Brooks and Smith cited their 
experiences in central stations handling 
suppies, both contending that it is to 
the benefit of the central station to do so. 

J. M. Roberts ‘said the company in 
York started out, handling all the motors 
and heating devices, but later turned 
that over, in large measure, to the sup- 
ply companies. At the same time it co- 
operated with the supply companies and 
pushed these things from the central 
office, and found that the supply com- 
pany has worked up a great deal of 
business outside. 

The next paper presented was by C. 
M. Axford, of Chieago, entitled ‘‘ Elec- 
tricity as an Advertising Medium.’’ 
Owing to the absence of Mr. Axford, 
Mr. Hain read the paper. 

The subject matter of this paper is 
covered in an article by Mr. Axford, 
bearing the same title, which appeared 
in the ELECTRICAL REVIEW AND WESTERN 
ELecTrRIcIAN for Mareh 11, 1911, on 
page 492. 

R. E. Burger opened the discussion 
explaining the action that has been 
taken in Fremont. The commercial 
club went to the individual merchants 
with a subscription paper and took up 
a collection for an ornamental installa- 
tion. They got $4,000 and purchased 
poles and glass ware, and proposed that 
the municipal plant should furnish eur- 
rent without expense to the merchants. 
They wanted to place the wiring under- 
ground so the Council finally passed an 
ordinance compelling the telephone com- 
pany and the lighting company to get 
their wires and poles off the district to 
be lighted. 

F. H. Brooks said that the feature that 
will appear first to any central station 
going into street lighting is the division 
of expense, and that is the most serious 
problem. He said there never will be 
any uniformity in street lighting until 
some more legitimate method appears 
than that of going around with a sub- 
scription list. When that is done, you 
will find obstructionists, one or more in 
each block, and whenever they fall out 
a lot of the neighbors have to chip in, 
and contentions arise and it is a big 
problem. The only method that will 
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clear things up is to embody in the 
statutes a law which will provide that, 
wherever a majority of the property 
owners along a street petition for orna- 
mental street lighting, that all of the 
property owners in that section be as- 
sessed the full cost in proportion to their 
frontage and that it should be handled 
in the same way as pavement. In an- 
swer to a question as to how the cost of 
lighting would be taken care of Mr. 
Brooks said that there would be but 
little difficulty in getting revenue for 
the lighting, and all lighting companies 
would give a very low rate on that class 
of lighting. 

In reply to questions as to the details 
of the installation in Fremont, Mr. 
Burger said that it is an underground 
system with lead-covered cable and it is 
designed for three wires, to be controlled 
from the central station. They have 
standard poles with five lamps contain- 
ing four sixty-watt and 100-watt tungs- 
ten lamps. 

Mr. Schuff said that the city of Lin- 
eoln, in installing its lights, put eight 
poles in a block, four on each side of the 
street. These blocks are 100 feet long. 
There are eight posts in a block, four on 
each side. Five 100-watt tungsten 
lamps in frosted globes are used. 

J. R. Cravath said that when it comes 
to lighting residence streets, lamps scat- 
tered out more, apparently the only 
thing for a small town is a series of tung- 
sten lamps. They can be divided up 
in small enough units so that people can 
afford to pay for a lamp at short inter- 
vals instead of scattering the lights. 

Mr. Roberts, speaking of the possible 
confliction betwen street and window 
lighting, will be something similar to the 
conditions and experience of the last few 
years in tungsten lighting. Tungsten 
lighting was discussed and a great many 
station men thought it ought to be dis- 
couraged ; that it would lessen the reven- 
ues of the company. It was found that 
it might lessen it for a little while, but 
it would result in more lights; that 
while the tungsten did not use the cur- 
rent the other did, they would use more 
eventually. 

Following this discussion the report 
of the nominating committee was read. 
The following officers were declared 
elected: President, H. A. Holdredge, of 
Omaha; vice-president, F. H. Brooks, 
Lincoln ; secretary-treasurer, S. J. Bell, 
David City. 
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Electrical Notes From Great Britain. 


The session of the Institution of Elee- 
trical Engineers comes to a close with 
the general business meeting on May 29. 
A month after that date the usual annual 
convention of the Incorporated Munici- 
will open at 


pal Eleetrie Association 


Brighton, where, many years ago with 
Arthur Wright, the 


engineer, as its president, the associa 


the 


borough electrical 


formed John Christie, 


tion 
present chief of the Brighton municipal 


was 


electricity undertaking, is this year’s 


president and he will deliver his inaugu 
ral address on June 27. Two days’ dis 


cussions of municipal electrical engi 


neering and commercial subjects, in 


which engineers and councillors will 
take part, will be held at Brighton, and 
a day of similar proceedings will be ar 
ranged at Portsmouth where, as at pres 
ent expected, a special feature will be 
a visit to the Government Dockyard. 
The Tramways and Light Railways As 
will hold an annual 


sociation congress 


in the middle of July at Edinburgh. 
The the 
Steel Institute takes place in London on 
May 11 

The 


tween Leeds and Bradford is, according 


annual meeting of Iron and 
and 12 


railless-trolley car system be 
to present expectations, to be in working 
order in a very short time. There is no 
great enthusiasm at the present time to 
proceed with the other schemes which 
were filed for Parliamentary approval 
Some of them have succumbed in the 
preliminary stages, and now it is stated 
that the Rotherham, Maltby and District 
Bill has been withdrawn, while the Croy 
don district scheme has met a like fate. 
A question asked in Parliament a short 
time ago concerning the probable at- 
titude of the 
schemes, considered from the point of 
the 
and repair, showed that this matter was 
not the 


uncertainty existing under this heading 


Government toward such 


view of eost of road preservation 


being overlooked. It may be 
and the effect of road-repair charges on 
working that has led to 
schemes being deferred, but probably a 


expenses, 


more powerful influence is being exer- 
cised by the desire to watch the experi- 
ence obtained with the Leeds and Brad- 
ford experiment. When the Northamp- 
ton municipal scheme for using trolley 
vehicles on one of its routes, at a capital 





By Our British Correspondent. 


cost, including ears, of $45,000, the tram- 
ways manager said that if the Leeds and 
Bradford line was not a success, they at 
‘tof 


E. Gareke, as 


Northampton would not, course, ’”’ 
go on with their scheme. 
chairman of the extensive Metropolitan 
Electric Tramways Company’s trolley 
lines to the north of London, regards the 
railless system as offering a very fair 
substitute for electric tramways in the 
more sparsely populated districts. To 
his mind it is not a question of whether 
it is the most suitable system for a new 
district where there are no electric tram- 
ways: he regards it trom the point of 
view of the extension of existing tram- 
ways in order to save costly permanent 
way and to work in conjunction with 
He believes that 
the system will enable the Metropolitan 
The 


Rotherham Corporation has just decided 


their existing system. 
Company to accomplish these ends. 


to send its tramway engineer and some 
other representatives to investigate and 
report upon the working of railless sys- 
the This 
stance may account for the withdrawal 
of the Rotherham and Maltby Bill. 

King George’s Coronation 


tems on Continent. cireum- 


June 22, 
Day, and June 23, the day of the Royal 
procession through London, as well as a 
number of nights thereafter, will wit- 
ness in London and indeed all impor- 
the United 


extensive outdoor 


centers throughout 
the 


electrical display in which Englishmen 


tant 
Kingdom, most 
have been engaged. Preparations have 
heen in progress among firms specializ- 
ing in temporary illuminations and in 
the making of G’s and M’s, crowns and 
stars and other devices suited to such 
an occasion, for some time past; the last 
week or so has witnessed activity on the 
part of those who have the placing of 
orders. Electricity will clearly have a 
better chance than it has ever had here 
before. Neither London nor any pro- 
vincial center is particularly generous in 
its use of electricity for exterior display 
purposes, though things have improved 
of late. Notwithstanding that the days 
mentioned are the longest summer days 
of the year, the Coronation festivities 
will afford electricity an opportunity for 
a huge advertisement and advantage of 
it will be taken to the full. There are 


encouraging signs that important au- 


thorities who used gas on the last great 
public occasion of the kind, will not 
again be committing that error. The 
Bank of England, for instance, has a! 
lowed it to become publicly known iy 
sufficient time to set a good example to 
others, that the architectural decorativy« 
features of its grand old block of build 
ings facing onto the Royal Exchange 
Mansion House and Prince’s Street, etc 
will be outlined with electrie lamps 
Figures have been published to show 
how large was the bill for labor, ete., in 
lighting the myriad gas lamps when 
King Edward the Seventh was crowned 
which item of expense will, of course 
be saved with electricity, while the effect 
of an immediate flashing out of a com 
plete design, as compared with the gas 
lighting principle of ‘‘line upon line,’’ 
‘*here a little, there a little,’’ 
fail to make a good and lasting impres 


cannot 


sion upon the public mind. 
Makers of 
substantial 


have an 
nounced the 
prices of these lamps for higher candle 
(100, 200, 400 and 600). In 
the absence of practical experience of 


metal lamps 


reductions in 
powers 


the manufacture of lamps of these sizes 
in large quantities a generous and safe 
covering price was adopted, but now 
that the demand over a fair period has 
been considerable and increasing, there 
is definite data to go upon and prices 
fixed on a commercial 


have been 


basis without any attempt at price-cut 


now 


ting. 

A paper on battery economies and bat 
tery discharge arrangements by A. N. 
Taylor was under discussion at the In- 
stitution of Electrical Engineers at Bir- 
mingham on April: 26 and in London 
on April 27. Mr. Taylor’s conelusions 
The fact that batteries can 


use, 


are these: 
now be constructed, and are in 
which will give outputs up to 40,000 
amperes, shows that the lead-plate type 
of accumulator has now passed the ex- 
perimental stage from the point of view 
of reliability, and central-station engi- 
neers need no longer be afraid that if 
they put in a battery they may have to 
scrap it at the end of two or three years. 
Battery makers of repute are now to be 
found who will undertake the mainte- 
nance of cells for periods of ten to twen- 


ty years. Even if this were not so, the 
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new Edison cell appears to have wonder- 
ful characteristics and may be described 
as practically fool-proof. In absence of 
an idea of its cost, Mr. Taylor remarked 
that as things stood, it seemed to be 
quite safe to install large batteries of 
the lead-plate type, and even if, in a few 
vears’ time, the long-expected ideal bat- 
tery should make its appearance, no par- 
ticular loss would be involved, provided 
a life of some seven years had already 
heen obtained out of the lead-plate bat- 
tery. The following were the different 
sections of the subject touched upon by 
he author of the paper: The question 
of rapid discharge rates and their effect 
on the total ampere-hour capacities and 
terminal electromotive forces of batter- 
ies; methods of discharge by regulating 
‘ells alone, as employed on the Conti- 
nent, and their disadvantages; methods 
\f discharge by boosters, as at present 
practiced in England, with suggestions 
for materially diminishing the cost and 
efficiency of these methods; batteries as 
a pure reserve to steam plant, describ- 
ing arrangements employed in New York 
and elsewhere; the economy of employ- 
ing batteries for extensions in alternat- 
ing-current substations distributing with 
direct-current, instead of additional 
steam plant at the main station; the 
question of the use of rectifiers for the 
purpose of charging batteries off alter- 
nating-current mains, for use on premi- 
ses of large consumers; employment of 
batteries as a means of improving the 
power factor in alternating-current dis- 
tribution. One section of the paper 
dealt with an alternative proposal to 
batteries as a means of dealing with peak 
loads, put forward in America by H. G. 
Stott, employing exhaust turbo-genera- 
tors and boilers with enlarged fire- 
grates. Two appendices tabulated par- 
ticulars of: recent European and Amer- 
ican battery installations. On April 28 
the Institution of Mechanical Engineers, 
London, had these two subjects before 
it: ‘‘Gas-Producers,’’ by J. Emerson 
Dowson, and ‘‘The Effect of Varying 
Proportions of Air and Steam on a Gas 
Produecer,’’ by E. A. Alleut. 

In the course of a speech to the stock- 
holders in Williams and Robinson, Lim- 
ited, Rugby, on the serious difficulties 
under which the business has been for 
some years past, and continues still to 
be, conducted, the chairman blamed the 
severe price-cutting competition of Con- 
tinental turbine installation manufac- 
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turers. Comparing the prices for such 
apparatus which were obtainable three 
years ago with what the firm were able 
to secure today he said there was a 
fall of thirty per cent. It was true that 
there had been increased economies in 
production in certain respects, but while 
selling prices had been falling, the rate 
of wages paid had been on the rise. Had 
the Williams and Robinson meeting been 
held a day or two later, the story told 
would have been far more distressing 
even than it was, for a decision has been 
given against the company in a lawsuit 
relating to superheater manufacture, the 
costs being estimated to cost a hundred 
thousand dollars and the damages pay- 
able another seventeen or eighteen thou- 
sand. ALBERT H. BRIDGE. 

London, April 29. 

cctnnineeniiitliintiainenis 
Increase in United States Coal Produc- 
tion. 

The unofficial estimate of the coal pro- 
duction of the United States for 1910, 
by E. W. Parker, coal statistician of 
the United States Geological Survey, is 
between 480 and 490 million tons. As 
shown by the Survey’s chart of coal 
production, just issued, the first re- 
corded production of coal was 22 tons 
in 1814. By 1850 the production had 
grown to what was then considered the 
enormous amount of 7,018,181 tons, but 
by 1860 this figure had doubled and the 
production for that year was 14,610,042 
tons. This was less than the production 
of Alabama alone for 1909. The centen- 
nial year, 1876, saw a production of 53,- 
280,000 tons. In 1880 the figure had 
reached 71,481,570 tons, yet this is less 
than the production of the single state 
of Pennsylvania in 1909. By 1890 the 
production had jumped to 157,770,000 
tons and by 1900 it was 269,684,027 
tons. This was about as high as it was 
believed by most people that coal pro- 
duction would go, yet the figures for 
1907 showed the enormous total of 480,- 
363,424 tons, those for 1909 were 460,- 
803,416 tons, and according to Mr. Park- 
er’s estimate the production for 1910 
may come very near the half-billion 
mark. 


ea 
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At Leavenworth, Kan., a telephone 
has been installed in the church in the 
vicinity of the pulpit, and connections 
are made at the beginning of the serv- 
ice with all those on the telephone com- 
pany’s lines who wish to hear it. 





LETTER TO THE EDITOR. 


European Switchboards. 


To the Editor: 

No. 12 of Volume 58 (March 25, 1911) 
of the ELectricaL Review aND WESTERN 
ELECTRICIAN contains a very interesting 
article by Stephen Q. Hayes on ‘‘Euro- 
pean Switchboards of Steel, Iron and 
Concrete.’’ On page 601, however, the 
control desk shown in Fig. 9 is de- 
scribed as a ‘‘Siemens-Schuckert Desk,”’ 
whereas, in reality, it was designed and 
built by us for the St. Denis Central 
Station in Paris. Messrs. Siemens sup- 
plied some of the instruments on the 
desk, and this, no doubt, will have led 
to the misunderstanding. 

Brown, Boveri & Cis. 

Baden, Switzerland. 
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German Transoceanic Cables. 

In a recent consular report is given 
some interesting information regarding 
German cables. German capital has, 
in the seventeen years since it began to 
turn its attention to this field, laid 
six transoceanic cables of a total length 
of about 35,000 kilometers (21,748 
miles). 

The most important cable company 
in Germany is the Deutsche Atlan- 
tische Telegraphengesellschaft of Co- 
logne, which owns the following lines: 
Emden-Vigo, 1,284 miles, and the two 
cables Emden-Horta-New York, 4,770 
and 4,916 miles respectively. The 
Shanghai-Yap, Yap-Guam, and Yap- 
Menado lines, property of the Deutsch- 
Niederlaendische 

The latest line due to German ecapi- 
tal is the German-Brazilian cable, 
which belongs to the Deutsch-Sued- 
amerikanische Telegraphengesellschaft. 
The last section of this cable—from 
Monrovia to Pernambuco—has just 
been completed and opened to traffic. 
The cable starts at Emden and has sta- 
tions at Santa Cruz de Teneriffe and 
at Monrovia. The completion of the 
eable reduces rates from Germany to 
Pernambuco from seventy-four to sixty 
cents per word. Rates to other parts 
of Brazil are reduced in proportion. 

The existence of a German cable 
from Emden to Monrovia is of impor- 
tance in establishing rapid communi- 
eations with German colonies in Af- 
rica. To further improve this service 
it is proposed to erect a powerful wire- 
less station at Monrovia. 
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Electrical Notes from Continental Europe. 


Among the most recent electric trac- 
tion enterprises on the continent we 
may mention the light railway known as 
the Thamshavn line in Norway. It runs 
between Thamshavn and Lokkn, a dis- 
tance of twenty miles. Single-phase 


current at 6,000 volts is used on the 
trolley wire at twenty-five cyeles. <A 
three-phase 15,000-volt power line com- 
ing from a neighboring hydraulic plant 
furnishes the supply. It is received in 
the 


tains transformers and two 300-kilowatt 


Thamshavn substation which con- 
rotary groups so as to produce the sin- 
gle-phase 6,000-volt current. The mo- 
tor cars are of the locomotive type, with 
straight body and carry a single panta- 
graph trolley, using two fifty-horsepow- 
er Westinghouse motors. 

The Swedish state railroad depart- 
has built 
Stockholm 


try various methods. 


ment an experimental line 


to Sarlva in order to 


The trolley line 


from 


is run on the catenary system and in- 
eludes various constructions for 3,300 to 
18,000 volts. 


Lomteboda 


Current comes from the 


central station directly 
without the use of a substation, and two 
turbine-alternator groups are used for 
this purpose. For the present line there 
has been built a twenty-six-ton locomo- 
tive equipped with two 150-horsepower 
motors, driven by single reduction gear. 

One of the most recent single-phase 
tramway lines has been installed in 
France in the suburbs of Lyons, run- 
town for some dis- 


ning also within 


tance. It uses overhead trolley work- 
ing at 6,600 volts and fifteen eyles for 
the suburban part and takes 600 volts 
One of the 


existing stations furnishes the current, 


when inside the city limits. 


and there are installed two motor-gen- 
erator sets of 300-horsepower size and 
one of 600-horsepower, consisting of 
600-volt direct-current motors coupled 
to 6,600-volt alternators. The tramway 
ears are fitted with pantagraph trolley 
in the center and an ordinary trolley 
at each end so as to run both on the 
suburban and the city lines. The cars 
earry two fifty-horsepower motors in 
but them are fitted 
with seventy-horsepower motors. All 
the above traction lines have been in- 
stalled with the 
French Westinghouse works at Havre. 


general, some of 


material- made at 


Electric motors are used extensively 





By Our Paris Correspondent. 


at the Creusot iron works of 


France, so that an electric plant of 


great 


some size is needed in order to furnish 
the current as well as to supply the 
electric lighting on the premises. A 
good source of power is found in the 
blast-furnace gases, so that considera- 
ble 


gases to run gas engines of 


economy is secured by using the 
suitable 
type. The gas is passed through scrub- 
bers and is then brought into the cen- 
tral station to several engines of large 
When entirely finished, the plant 
will be equipped for about 12,000 horse- 


size. 

power. Of this, 10,000 horsepower is 
in regular service and 2,000 for a re- 
serve. Two of the groups, installed at 
present, use 1,200-horsepower gas en- 
gines, and there are to be erected three 
other groups of 2,400-horsepower size 


and two of 1,200-horsepower. 
All 
the machines are three-phase, operating 
at 5,000 volts. 


the premises are operated on 220-volts, 


groups 


The latter will serve as a reserve. 
The mains throughout 


direct-eurrent, and there are three sep- 
arate substations used in order to give 


this current, using rotary-converter 
sets. For the lighting of the premises 


there is erected a separate plant and it 
will contain six steam-engine groups of 
350-horsepower size when entirely com- 
pleted. 

Vienna is to be connected with Paris 
by the new telephone line which has 
been under way for some time and was 
The tests made 
it worked 


finished not long since. 
the 
well, so 


line showed that 
that it 
open it for publie service on April 20. 
The tariff is $1.60 for an ordinary com- 
munication and a special rate of $5.00 
is fixed for urgent communications. 
It is not likely that there will be 
held an exposition at 1920. 
The matter was proposed in different 
administrative circles of late, but the 


upon 


very was decided to 


Paris in 


general opinion appears to be against 
holding an international expositon at 
Quite recently the question 
came up for discussion in the Municipal 
Council, but this body was decidedly 
against the idea of a general exposition. 
On the other hand it pronounced in fa- 
vor of a series of international expo- 
sitions, each to be of a special nature 
and relating to a certain branch of in- 
dustry. It is quite probable that the 


that time. 








future expositions to be held at Paris 
will take this character. One of them 
will be likely devoted to the electrica] 
and mechanical industries. 

On the new 


Norwegian submarine 


boat, ‘‘Kobben,’’ there are installed 
two oil-engine and _— electrice-motor 


groups in connection with the storage 
battery outfit. Each of the 
shafts is driven by one of these groups, 


screw 


using 200-horsepower Diesel crude-oj! 
engines, when running on the surface. 
and the electric motors when under wa- 
ter. As usual, the oil engines run the 
motors as generators so as to charge 
the battery. The oil for the engines is 
stored in tanks contained between the 
double envelope of the submarine. The 
present boat is constructed at the Ger- 
mania docks at Kiel and 
others now coming into use. 
The coal and coke handling appa- 
‘atus at the Landy works of the Paris 
gas company uses electric motors very 


resembles 


extensively, and there has lately been 
installed a power plant at the works 
itself in the current. 
The boiler room occupies the center and 
on each side of it is a dynamo room of 
like disposition. On each side of the 
boiler room is a battery of four boilers 
with automatic stokers fed from coal 
bunkers overhead. Each battery feeds 
the dynamo room lying on the corre- 
sponding side. The first of these con- 
tains two 1,000-horsepower sets con- 
sisting of a horizontal compound en- 
gine driving a multipolar direct-current 
generator, which works at 250 volts. 
There is also to be erected here a ro- 
tary group for taking current from 
outside mains. The second dynamo 
room has two engine groups similar to 
the above, also a 150-horsepower boos- 
ter group for supplying the storage 
batteries of the plant, using a shunt- 
wound direct-current motor driving a 
four-pole 250-volt generator of special 
design, which serves as a positive and 
negative booster. A switchboard in 
each plant controls the various feed- 
ers for the lines which go to supply 
the electric motors for the coal and coke 
handling, pumps and other uses. The 
present plant has been equipped by the 
French Thomson-Houston Company. 
A. De Courcey. 
Paris, April 28, 1911. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XXxX. 
PLANTS.—I. 


YPICAL HYDROELECTRIC 


BY W. B. GUMP. 


The purpose of the present article is 

point out the leading features relat- 
ne to hydroelectric generating stations 
nd to embrace the details of a number 

particular plants which may be re- 

rded as representative types. 

At the outset, the fact should be em- 
phasized that the subject treated must 

held to an outline only, since the mi- 
nute details of even a single plant would 
require many times the space allotted 
to this chapter. Nevertheless, the fac- 
tors of first importance may be pre- 
sented in a manner which permits the 
smaller details to follow in natural se- 
quence, and which it is hoped will aid 
n designing completely new systems. 

In classifying hydroelectric plants we 
may recognize three general types: 

a) Direct development. 

{ b ) 


(@) 


Short diversion. 
Distant diversion. 

These were referred to in a general 
way in the previous chapter. We may 
vo further, and classify plants with re- 
vard to the head, and still further with 
respect to type of water wheels, ete. 
These items naturally appear, however, 
as we proceed with the three general 
classes above given. 

It has been difficult 
classification, to confine certain plants 


even with this 
to any one of the above headings, and 
it is to be understood that there are a 
great many forms of designs which will 
fall outside of a strictly defined type. 
Therefore, it may be well, in the course 
of this discussion, to allude to some of 
the factors in special cases which are 
responsible for schemes of design quite 
In this 
at onee be 


remote from the usual practice. 
connection reference 
made to the plants of the Niagara Falls 


Power Company, the plant at Sno- 


may 





qualmie Falls, Wash., and a large num- 
ber of other plants which are each in 
a class by themselves. 

EMPORIA PLANT. 


Let us first confine our attention to 
the simplest form of development, that 
of direct development. A fair example 
of this type is to be found in the plant 
recently completed at Emporia, Va., a 
cross-section being shown in Fig. 1. It 
has a number of features worth consid- 
The the 


double-runner, submerged type, and op- 


ering. water wheels are of 


erate under a head which varies as much 
























































speed is maintained practically constant 
under all conditions. 

The dam, of which the power house 
forms a part, is 700 feet in length, 42 
feet in width at the widest part of the 
base, and 36 feet high at the spillway. 
The 


conerete. 


entire structure is of reinforced 
The abutments extend twelve 
feet above the height of the spillway, 
anchoring the dam to the river banks. 

The power station is 107 feet long, by 
22 feet Its 
feet thick, and the rear wall four feet, 
being reinforced by concrete pilasters. 


wide. front walls are six 




















FIG. 1. 


as forty per cent, averaging in the vi- 
The intake and 
the 
head is 


cinity of thirty feet. 


trash racks are shown on right. 


During flood conditions the 
greatly diminished due to backwater, 
and in order to counteract the tendency 
of the wheels to decrease in speed a small 
set of wheels is provided to be used dur- 
ing peaks. These wheels are designed to 
be attached to the main units by means 
of belting, and the speed is graduated 
so as to correspond to the head and the 


load being carried. In this way the 








CROSS SECTION THROUGH EMPORIA POWER PLANT. 


The river under the power house is ex- 
eavated to a depth of twelve feet. One 
of the factors to be met in this plant 
was the rising of backwater. On this 
account the main floor is three feet 
thick, so that the pressure from below 
will not cause disaster to the floor, or 
flood the station. 

The present capacity of the station 
is 1,000 kilowatts, the ultimate devel- 
opment permitting three times this ca- 
It may be stated that this plant 
is a good example of reinforced conerete 


pacity. 
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eonstruction, and has stood the test of 
several floods, during which the station 
walls have remained perfectly dry. 

The service supplied from this plant 
is in the form of lighting and power 
in the town and in mills within a short 
distance. Since no long-distance trans- 
mission is involved, the plant is not in 
the strictest sense a high-tension plant. 

MINIDOKA PLANT, 

A high-tension transmission plant is 

to be Minidoka, Idaho. This 


the United States 


seen at 


station was built by 











Sec. BB 


Outgoing - Lines 


Switch Comp’ts. 





Section DD y 


Reclamation Service, and is used for ir- 
the Mini- 
As it has features of con- 


rigation in connection with 
doka project. 
siderable interest it is worthy of a rather 
Fig. 2 
shows a general plan and cross-section. 


This plant is of the direct-development 


comprehensive deseription. 


type. 

The service is primarily for power 
for driving pumps which raise water to 
a height above that of the gravity canals. 
The pumps are of the vertical centrifu- 
gal type direct-connected to synchron- 


ELECTRICAL REVIEW 


PLANS AND SECTIONAL ELEVATION OF THE POWER STATION 


AND WESTERN 


ous motors, which will be referred to 


later. 
The Snake 


River which rises on the western slope 


water is derived from 
of the Rocky Mountains in Wyoming, 
The 


mum stream flow is approximately 40,- 


350 miles from the plant. maxi- 
000 cubie feet per second in the late 
spring and early summer when the snow 
melts in the mountain. The minimum 
flow is 6,000 eubie feet per second and 
is reached in fall at about the time the 
snow begins to appear in the mountains, 
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are met in an unusually satisfactory 
manner. 

The water for the plant is diverted 
into the channel or canal by means of a 
rock and earth-fill dam, having its crest 
56 feet above the low-water stage. "t 
is 25 feet wide and 664 feet long, and 
extends across the channel of the river. 
A conerete core wall is provided for the 
purpose of preventing the passage of 
water, or the destruction from other in- 
fluences. 

The power station is of concrete 50 
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Section CC 


Section EE 


this tlow being fairly constant until 
the snow begins to melt again in the fol- 
lowing spring. Reservoirs are in use in 
the mountains for storing a portion of 
the flood fiow, for use when the natural 
the 


supply being released during the end 


stream flow is reduced, reservoir 


of the irrigation season. Thus there are 
two factors which contribute favorably 
to this development. Both the flood and 
stored waters become available for use 
at the plant at the time when each is 
most needed; thus the load conditions 


FOR 





ITEVE es= aN 


THE MINIDOKA PROJECT. 


by 149 feet, and rises 100 feet above the 
level of the tailrace. Fig. 3 shows the 
buttressed dam which composes the up- 
stream wall of the station. Fig. 4 shows 
the station complete, as observed from 
the tailrace. Fig. 5 is an interior view 
taken during the construction period, 
showing three of the main units and the 
two exciters. 

The installation complete embraces 
five main units and two exciters, each 
machine being direct-connected to a 


water turbine of the vertical type. The 
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gate controlling each penstock is ten feet 
in diameter, and weighs 10,000 pounds. 
All penstock gates and corresponding 
sluice gates below are electrically oper- 
ated by means of direct-current, series- 
wound motors, each of six horsepower at 
125 volts. Each penstock gate is raised 
and lowered by means of two bronze 


stems actuated through independent 
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ranged that when they reach the point 
of full opening, a limit switch opens the 
circuit and stops the motor. 

The penstocks are of riveted steel 
plates designed to withstand the maxi- 
mum water ram produced by the gov- 
ernor, without relief valves. Each pen- 
stock is circular except at the lower por- 
tion where it changes to a rectangular 
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above the spillway is capable of storing 
75,000 acre-feet of water. However, on 
account of the fact that this storage is 
available for purposes the 
added head cannot be relied upon for 


irrigation 


power. 

Each main turbine has a normal ¢a- 
pacity of 1,800 brake horsepower, with 
a maximum of 2,000 brake horsepower 








FIG. 3.—BUTTRESSED DAM, 


stands and gears. These gears are keyed 
to the motor shafts, respectively, one 
running right hand and the other left. 
At the lower end of each stem and on 
the horizontal center line of the gate, 
is a 12 by 12-ineh filler gate which is 


FIG. 5.—INTERIOR 


used for the purpose of filling the pen- 
stock, and thus equalizing the pressure 
of the main gate before an attempt is 
made to lift it. The main gates are de- 
signed to be opened or closed in about 
The first operation is to 
These are so ar- 


one minute. 
open the filler gates. 


MINIDOKA 


VIEW IN 








PLANT. FIG. 
section to conform to the turbine ease. 
The rectangular section is stayed by 
means of structural steel, designed with 
proper allowance for the stresses in- 
volved. 


The main turbines are of the vertical, 





GENERATING ROOM. 


inward-flow, axial-discharge, single-run- 
ner, Francis type and were built by the 
Allis-Chalmers Company. The nominal 
head is forty-six feet, but with a flash- 
board lately constructed an additional 
head of five feet is secured during cer- 
This increase in height 


tain seasons. 


4.—STATION 





BUILDING ON TAILRACE SIDE OF DAM. 


under an effective head of forty-six feet. 
The 
cent 
an average of 77.0 per cent between one- 
Due to the neces- 


guaranteed efficiency was 81.5 per 
at maximum rated capacity, and 


half and full gate. 
sity for conforming to the dam already 











FIG. 6.—TURBINE GOVERNOR. 


built, without unduly increasing the out- 
lay for installing the apparatus it be- 
came important to design the turbines 
so as to occupy a minimum space, at 
the same time preserving their efficiency. 
Another feature of importance is to be 
found in the manner of dismantling the 
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turbine units. Each turbine is con- 
structed so that the top plates of the 
runner may be removed, and the bear- 
ings and all other movable elements may 
be lifted out through the stationary ar- 
mature without disturbing the latter. 

The main generators are three-phase, 
2,300-volt, sixty-cycle machines with a 
1,200 kilowatts at 


normal rating of 


eighty-five per cent power factor and 
an operating speed of 200 revolutions 
These 
guaranteed efficiency of 95.5 per cent at 
full The 
those usual for larger 

The total weight of the shaft of each 
is 44,500 pounds, 11,000 of 
which is the weight of the runner, and 
the the the 


within the generator. The rotating por- 


per minute. machines have a 


load. temperature rises are 


generators. 


main unit 


remainder weight of rotor 


tion is supported entirely upon a bear- 


ing resting upon a spider fixed to the 


armature frame. Two steady bearings 


are provided within the generator. Lu- 
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turbines have a normal rated capacity 


of forty brake horsepower. 


The governors were built by the Allis- 





AIR-BLAST TRANSFORMERS. 


FIG 


Chalmers Company, and control the 


turbine speed by means of a pivoted 
gated mounted upon a shift ring. This 


~~ 
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ergy over a distance of twenty-two miles. 
The transformers (Fig. 7) are located 
on the gallery floor near the rear of the 
generator room. The air is supplied by 
either one of a duplicate system of ang 
ers, each having a capacity of 17,500 
cubie feet per minute against a pressure 
The 
guaranteed transformer efficiency is 98.4 
per cent. The frequency of the system 
is sixty cycles. 


of three ounces per square inch. 


An elementary wiring 
diagram is given in Fig. 8. It will be 
that interconnecting and syn 
chronizing is done on the high-tension 


noted 


side, there being no low-tension buses. 
Three pumping stations are connec 
ted with this project. 
permit a complete description of them 
within this chapter. However, a few 
The centrifu- 
double-suction 


Space does not 


items may be mentioned. 
gal of the 
type, and are constructed so that the 


pumps are 


impeller and shaft are readily removed 
The thrust bearing is supported upon 
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brication is supplied by a simple oil bath 
located at the top of each machine. 
There are two exciters, either of which 
is capable of supplying the field current 
for the five units. The turbines driving 
these exciters are of the same general 
The exciter 


type as in the main units. 





FIG. 8 
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movement is effected by vacuum and oil 
pressure. 

One of the notable features of the 
electrical equipment is the adoption of 
air-blast transformers. These step-up 
from 2,300 volts to a transmission-line 
potential of 33,000 volts, delivering en- 











WIRING DIAGRAM, MINIDOKA PLANT. 



















the top spider of the synchronous-motor 
frame. Baffle plates are used to pre- 
vent eddies within the inlet passages. 
The rated capacity of the larger pumps 
is 125 eubie feet per second, and of the 
smaller pumps 75 cubic feet per second. 


(To be continued.) 
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VII. 


BY ALBERT SCHEIBLE., 


VERSUS GAS FOR STREET 


LIGHTING. 


ELECTRICITY 


Strange as it may seem to some of 
e prophets of twenty years ago, gas 
still an active competitor of electric- 
vy for street-lighting purposes in a 
number of cities, having been 
the Dr. 
Welsbach from the speedy crowding 
uit which threatened it at that time. 
lad the tungsten lamp (the filaments 
f which owe some of their present 
perfection to the same Dr. Auer) come 


irge 


saved by work of Auer von 


at approximately the same period as 
the Welsbach mantle, this 
probably would not be the case, for the 
old — fishtail were already 
clearly outelassed by both the are and 


so-called 
burners 


the ineandescent lamps of the early 
periods. Even the president of the 
Western Gas Association (Charles R. 
Kaben) admitted at the annual meeting 
of his society in June, 1890, that ‘‘for 
street-lighting purposes the are light 
has no equal.”’ : 

The advantages claimed for electric 
street lights at that time were four- 
fold: 

(1) The higher candlepower of the 
electric lamps. 

(2) The ability to locate lamps to 
better advantage (as by cross-street 
suspensions) and to use reflectors for 
securing an effective light distribution. 

(3) The readiness with which the 
lights can be lighted and extinguished 
simultaneously. 

(4) The low cost of the light when 
measured in terms of actual effective 
street illumination. 

While these four differences gave a 
most decided advantage to the electric 
lamps, the latter were not introduced 
for street lighting until gas had held 
the field in this country for some sixty- 
five years. Not only were the gas com- 
panies firmly intrenched by reason of 
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their household installations, but also 
by the investment on the part of the 
municipalities, most of which had been 
compelled to install gas lamp-posts at 
their own expense. Hence instead of 
readily yielding the field, they awoke 
from their comparative lethargy and 
began to make progress themselves. 
Even as far back as 1888, the editor of 
the WESTERN ELECTRICIAN remarked in 
these columns: ‘‘Ninety per cent of 
the improvements in gas lighting have 
been forced on the gas companies by 
the electric light.’’ 

But just as the gas people felt that 
their doom had come, Dr. Auer per- 
fected the gas mantle which to a large 
extent two of the above 
shortcomings, viz., the limited candle. 
power and the high cost of the gas light. 
It lowered the cost per candlepower far 
below that of light from the old ear- 
bon-filament lamps and at the same 
“aised the candlepower of the 
Even a sixty-candle- 


overcame 


time 
available units. 
power mantle meant a large unit in the 
earlier days and now when four or more 
mantles, each of 200 or 300 nominal 
‘andlepower, are grouped together in 
a single inclosing globe to form a so- 
ealled ‘‘gas are,’’ the advocates of gas 
will tell you that there is practically 
no limit ‘to the size of lighting unit 
obtainable with gas. Indeed, the de- 
mand for intense display street lighting 
in England has led to the grouping of 
high-candlepower mantles into units 
‘ated as high as a nominal 3,000 can- 
dlepower. However, these mantles are 
by no means transparent and in any 
group of them the light radiated from 
each mantle towards the others will 
not pass through the latter, hence the 
actual available candlepower is very 
much less than the total candlepower 
of the individual mantles. 

Moreover, the use of mantles intro 
duces an element that is almost neg- 
ligible with electric lamps, viz., the 
rapid depreciation in candlepower of 
the mantles, a factor about which the 
gas fraternity is very reticent. Tests 











showing only half the initial candle- 
power are quite common and in the 
measurements made last year for the 
Merriam Commission of the Chicago 
City Council by J. R. Cravath the hori- 
zontal candlepower ranged from 10.6 
to 41.6, the average being 24.8 candle- 
power as the average of over 600 man- 
tle gas lamps rated at sixty candle- 
power, this being the average of only 
such lamps as were considered ‘‘passa- 
ble,’’ taking no account of half as 
many more lamps in poor condition, on 
some of which the candlepower ran be- 
low four. 

However, measured in actual deliv- 
ered candlepower, the mantle gas 
lamps, if well maintained, undoubtedly 
had an advantage over the carbon-fila- 
ment ineandesecents, which advantage 
continued until the tungsten filaments 
cut down the consumption of current, 
restoring the balance in favor of elec- 
tricity. 

Recently the second advantage men- 
tioned above—that of locating lamps to 
the best advantage and of using reflec- 
tors effectively—has been attacked in 
Europe, where gas lamps have even 
been used on street suspensions in the 
effort to hold back the electric compe- 
tition. So, also, reflectors have been 
used to some extent, lately even with 
the mantles in an inclined position so 
as to improve the light distribution in 
the lower hemisphere. However, the 
efforts along both of these lines so far 
belong rather to the freak order and 
even in England, where the battle be- 
tween gas and electricity is most in- 
tense, the gas lamps are being steadily 
crowded out. 

The one strong card still left to the 
gas people lies in the old lamp-posts 
which usually represent an investment 
of from $8 to $50 per post to the mu- 
nicipality and which would have to be 
scrapped if electrie lights were substi- 
tuted for gas. To overcome this handi- 
cap, the old gas posts are often con- 
verted into tungsten lamp-posts, one 
British firm alone having supplied the 
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fittings for making this 
change in over 10,000 of these street 


necessary 


posts. 

Thus, while gas was enabled by the 
Welsbach mantle to back ener- 
getically into the field, it is not hold- 


come 


ing its ground either against the tung- 
sten lamps in small units, or against 
the various are lamps by its ‘‘gas are’”’ 
mantle groupings, though it has proved 
a fine stimulus to better electric street 
as the energetic 


lighting. For, just 


campaigning of a minority often forces 


concessions and improved conditions 
without getting into actual control, so 
the gas competition has made the elec- 
light 


particular 


trie companies more alert and 


more about keeping their 


promises to the very letter. The gas 
people, however, have not themselves 
followed suit in this respect. Lighting 
contracts made by them still stipulate 
a certain nominal candlepower of 
such as ‘‘standard sixty-candle- 
Welsbach’’ 


ance for the great depreciation in the 


lamps 
power making no allow- 
effective candlepower of the mantle as 
it grows older and rarely guaranteeing 
to maintain the gas pressure needed to 
keep even new mantles up to their 
proper candlepower. 

Nor are the gas-lamp contracts al- 
the 
hours, since the lighting is still com- 


ways particular as to burning 
monly done by having a man or boy go 
the 


hour to eover his district. 


rounds and it may take him an 
In Europe 
automatic lighting systems are used to 
some extent, but in America they are 
almost unknown, although such devices 
lamps from a 
tried in this 


the 


street gas 


for lighting 


single point have been 


country again and again during 


last twenty years. 
the 


down to 


Where gas companies can be 


pinned just as strong and 


sharply defined  street-lighting con- 
tracts as the electric light companies 
today, the latter 
have little to fear, even though some 
of their 
that they can sell gas cheap for street 
gives 
The 


in the lax contracts 


are freely offering 


competitors may ‘‘consider 


lighting without loss, sinee it 


them a good advertisement.’” 
danger lies rather 
still 


which, as is quite apparent, may so eas- 


customary in gas-light practice, 
ily prove misleading to the interested 
municipalities. 

(To be continued.) 


Harrison before the Institution of 
Birmingham, England, 


1 Havdn T 
Electrical Engineers at 
in December, 1910 
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Union Electric Light & Power Com- 
pany Section, N. E. L. A. 

The regular monthly meeting of the 
Union Electric Light & Power Com- 
pany Section of the National Electric 
Light Association, was held on April 
28 before a large attendance of its 
Prof. A. S. Langsdorf, Dean 
of the Engineering Faculty of the 
Washington University, delivered an 
illustrated lecture on the oscillograph, 
which was followed with the greatest 
of interest. He discussed the history 
of the methods used to study the in- 
ternal alternating-current 
machinery, and referred to various in- 


members. 


action of 


stances where the study of the electro- 
and current 


given by the oscillograph, assisted in 


motive foree eurves, as 
the detection of the eauses of trouble 
After 


tracing the history and development of 


with that type of machinery. 


the various methods of obtaining the 
curves, he operated and described the 
oscillograph, which was on exhibition. 
Curves of various types were shown on 
the sereen, and after the lecture the 
members were allowed to examine the 
apparatus at close range. 
a 
Electric Lights on the Church Cross. 
A unique adaptation of publicity 
lighting of the best kind has been made 
at the new and stately edifice for St. 
Mel’s Roman Catholie Church, which is 
Washington 
Boulevard and Forty-third Avenue, in 


nearing completion at 


Chicago. Directly on this corner rises 
the church spire to a great hight, and 
as usual, is surmounted by a gilded 
cross, which in this ease is twelve feet 
and nine The north 
and south faces of the cross have been 

with incandescent 
It is proposed to illuminate the 

-ach religious festival, thus 
producing a very striking effect even 
at great distances from the chureh. A 
similar lighting of the spire cross is 


high feet wide. 


outlined seventy 
lamps. 


eross at 


planned for the cathedral at Louisville, 
Ky., and at Catholic 
churches. 


other Roman 
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Wisconsin Summer School of Engineer- 
ing. 

The eleventh annual session of the 
Summer School of Engineering, under 
direction of the College of Engineering 
of the University of Wisconsin, opens 
June 26, continuing for six weeks. 

Regular and advanced courses are 
offered in direct and alternating cur- 
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rents, hydraulics, machine design, de- 
secriptive geometry, applied mechanics, 
shopwork, steam and gas engineering, 
and surveying. Elementary courses 
adapted to the requirement of those 
not having preparation for the ad- 
vanced work are offered in mechanical 
drawing, machine design and shop- 
work, in addition to which opportunity 
is offered for laboratory work in the 
electrical, steam and gas laboratories 
for those who have had power-plant 
experience or correspondence instrue- 
tion. 

The teaching staff is taken from the 
regular instructional force, and all lab- 
oratory equipment of the Engineering 
College is available for students. For 
bulletin or further information address 
F. E. Turneaure, Dean, College of En- 
gineering, Madison, Wis. 

+ 
Tungsten Street Clusters in Lansing. 
A recent report on the use of orna- 
tungsten for street 
lighting in Lansing, Mich., states that 
there is a total of 320 such electroliers 
On street corners five-lamp 


mental clusters 


in use. 
clusters are generally placed and three- 
lamp clusters 
the blocks. The total number of tung- 
sten lamps in use for this service was 
1,503, 
maintaining them last year was $22,- 
000. 


are used intermediate 


and the ecost of lighting and 


a ~_--> 


New York Companies Section, Na- 
tional Electric Light Association. 
Nikola the greatest 
authorities on electrical matters, will 
address the members of the New York 
Companies Section of the National 
Electric Light Association at the 
monthly meeting to be held on May 15. 


Tesla, one. of 


The meeting will be held in the main 
auditorium of the Engineering Socie- 
ties building, New York City. Follow- 
ing his talk there will be a series of 
papers on the following subjects: ‘‘Se- 
curing Business on the Installment 
Plan, Its Advantages and Disadvan- 
tages,’’ by A. A. Pope; ‘‘ Value of the 
Electric Sign as a Business Getter,’’ by 
Jesse Richards; ‘‘Value of the Show 
Window as an Advertising Factor,’’ by 
Joseph F. Becker; ‘‘How Best to 
School Our Commercial Men,’’ by F. C. 
Henderschott. Discussions will follow 
the reading of each paper. After the 
business meeting there will be a vaude- 
ville entertainment, and refreshments 
will be served. 











May 13, 1911 





ELECTRICAL 
Advertising and Selling 





FLAT RATES FOR SMALL-DEMAND 
CONSUMERS.’ 


BY A. H. FORD.” 


for electric 
serviee is ever with us in some form 
Like the clothes we wear, 
t rates we charge are dictated as 
mnouch by style as by utility; and radi- 


he subject of rates 


ft) other. 


c:! changes in rates are as hard to im- 
on the publie as radical changes 

i style. 
Vhen eleetrie plants were operated 
n dark to midnight or daylight, 
the fiat rate was the vogue, but 
wien the time of operation was in- 
e cased and the load changed from a 
purely lighting one to 4 mixed lighting 
and power load, it was found impossi- 
ble to fix a flat rate which would make 
lighting plants profitable investments. 


0 V 


The obvious alternative was the plac- 
ing of a watt-hour meter on the prem- 
ises of each consumer and the charg- 
ing of a uniform rate for the energy 
used, as indicated by the meter, making 
the rate high enough to cover the fixed 
costs, well variable 
of the rate 
problem, but it was soon found that 
iniform meter rates were not the pan- 


as as the ones. 


his seemed a_ solution 


cea that they were expected to be, 
ind various discount systems were de- 
ised to fit various cases. 

A study of the cost of electric serv- 
ce for a single consumer shows that it 
‘an be divided into two components; 
of the 
ther varies directly with the energy 


ne which is eonstant, while 


ised. A further analysis of the con- 


stant element of cost 


for supplying 
lifferent consumers shows that it is 
(1) Con- 
cost ; with the 
of supplied and 
heir location, and includes such items 
s billing, collecting, office and general 
‘xpenses and the expenses due to that 
part of the distribution system which 
is affected by the number of consum- 


nade up of three elements: 
sumer whieh varies 


umber consumers 





1 Paper read before the Iowa Electrical Asso- 


iation, April 19. 
2 Professor of Electrical Engineering, Univer- 
sity of Iowa. 


ers. (2) Meter cost; which varies 
with the number of meters and includes 
such items as the cost of reading me- 
ters, figuring bills, meter repairs and 
depreciation. (3) Demand cost; which 
depends on the demand of the con- 
sumer at the time of peak load on the 
station. 

While there are differences of opin- 
ion as to the location of some items of 
cost, the majority of accountants are 
agreed as to the main items. 
be drawn 


A logical conclusion to 
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FIG. 1—.CONSUMER WITH MAXIMUM DE- 


MAND OF 125 WATTS. 

from the above analysis of cost is that 
the proper rate for electric service is 
a fixed charge, determined by the sum 
of the and demand 
costs, plus a uniform energy charge 
While the ordi- 
nary user of electric service does not 


consumer, meter 


for all energy used. 


object to such a rate, even when car- 
ried to the extreme, as in telephone 
service at flat rates, yet the mere fact 
that part of the charge is based on the 
watt-hour 
him think that he is paying for some- 


reading of a meter makes 
thing that he does not get if he pays 
a fixed charge in addition to the en- 
ergy charge; consequently the prac- 
tice has arisen of basing the entire 
charge on the meter reading; making 
the meter rate high enough to cover 
the fixed cost entailed by the medium 
short-hour consumers; and charging a 
lower rate when the power demanded 
is used for a longer time. The result 
of the use of such a rate is that the 
short-hour consumers may pay less 
than the cost which they entail and 
the long-hour consumers make up this 








deficit and pay the profits demanded by 
the owners of the plant. 

It is obvious that the fixed cost per 
kilowatt of station capacity will in- 
crease as the demand per consumer 
decreases; so that when this demand 
becomes very small and of short dura- 
tion the fixed cost may be much larger 
than the variable cost; which condi- 
tion may make a flat rate more desira- 
ble than a meter rate. Since the meter 
cost for small-demand consumers is a 
large proportion of the total cost, it 
is evident that the use of flat rates, 
with the resulting elimination of this 
item, will make possible the supply of 
small-demand consumers at a lower 
rate than was previously possible; 
with the resulting increase in the num- 
of such which serves 
to decrease the consumer cost and in- 
erease profits. 

One difficulty in the introduction of 
flat rates lies in the determination of 
the basis on which they shall be fixed. 
If the connected load is made the ba- 
sis, the number of lamps will be lim- 
ited and electric light will not be used 
because it is inconvenient; while if a 
certain proportion of the connected 
load is made the basis, there is the 
probability that more lamps will be 
used than agreed upon. Both of these 
methods of fixing the charge require 
frequent inspections to see that the 


ber consumers, 


connected load has not been changed. 
These difficulties can be met by using 
a demand limiter which will dim the 
lights or make them flicker when the 
demand 
reliable 


contracted for is exceeded. A 
and cheap demand limiter is 
therefgre one of the requisites for the 
svalitalibe introduction of fiat rates. 
Another requisite is a lamp of such 
high efficiency that the cost of renew- 
als is high in comparison with the cost 
of service; but having the entire cost 
service and 
place it on a competitive basis with 
other sources of illumination. This we 
have in the tungsten lamp. 

As an illustration of the foregoing 
discussion an application will be made 
to the small-demand consumers of the 


of renewals such as to 
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Madison Gas & Electric Company; the 
cost and operation data of whose elec- 
tric plant are available in decision No. 
the 
The following unit prices are used in 
Cost of plant, $220 
Cost of demand limiter, 
$6.00 


U-58 of Wisconsin Commission. 


the calculations: 
per kilowatt. 

$6 Consumer cost, per year. 
Meter cost, $6.00 per year. Demand 
limiter cost, $0.75 Demand 


per year. 


cost, $24.00 per kilowatt. Energy cost, 
$0.045 per kilowatt-hour. 
Meter rates are $0.14 


hour for first thirty hours’ use of 


per kilowatt- 
ae- 
tive load; $0.085 per kilowatt-hour for 
next sixty hours’ use of active load; 
$0.05 per kilowatt-hour for all in excess 
active load; 


hours’ use of 


bill, $1.00 


of ninety 
minimum month. 
Active the 
average weekly peak load and would 
that 
mand limiter would ordinarly be ad- 
Flat 


month 


per 


load. as used above. is 


therefore be load for which a de- 


justed. rates are as follows: 


$0,125 per per watt demand; 


$0.01 per month per watt demand; 


40.008 per month per watt demand 


| = yy 
} +7 A ; 
R} | 
| a x 4 
} +4 tx ies] 
| js , Lae | 
} a3 + ——t “ie + 4 
ES wy VAS | 
} " } Ne eat 
Zz x 
}——+ “A -: 4 
rs 
o Hat | a } j 
|.2 
lw y j | 
moe + epee - + - - ——_—+ | 





Use| pet | day Hours) 





. + le le ae 


iG CONSUMER WITH MAXIMUM DE 
MAND OF 500 WATTS 


Cost of service for a consumer with a maxi 
mum demand of 125 watts 

With 

Wit! demand 

meter limiter. 

Consumer cost $6.00 $6.00 

Instrument cost 6.00 75 

Demand cost 3.00 3.00 

etal fixed cost per year $15.00 $9.75 

per kilowatt of de 
mand $120.00 $78.00 
Energy cost per year $16.40 times kilowatt 
hours used per day 

Cost of service for a consumer with a maxi- 
mum demand of 250 watts 

With 

Wit! demand 

meter limiter 

Consumer cost $6.00 $6.00 

Instrument cost 6.00 .75 

Demand cost 6.00 6.00 

Total fixed cost per year $18.00 $12.75 


per kilowatt of de- 
mand andl $72.00 $51.00 
Energy cost per year, $16.40 times kilowatt- 


hours used per day 


Cost of service for a customer with a maxi- 
mum demand of 500 watts. 
With 
With demand 
meter limiter. 
Consumer cost . .$6.00 $6.00 
Instrument cost . 6.00 .75 
Demand COSt ......+eee6. . 12.00 12.00 
Total fixed cost per vear ..$24.00 $18.75 
= per kilowatt of de- 
er $48.00 $37.50 


Energy cost per year, $16.40 times kilowatt- 


hours used per day 
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The total cost per year and the in- 
come per year per kilowatt of maxi- 
mum demand, for the two methods of 
charging, plotted against the time of 
daily use of the maximum demand are 
shown in Figs. 1, 2 and 3 for the dif- 
ferent classes of consumers. 

In the curves CM is the cost per kilo- 
meter; CDL, 
IM, income on 


watt demand with cost 


with demand limiter; 
meter basis; IDL, income at flat rates 
and O, output for month. 


S00 


+00 


200 


100 
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FIG CONSUMER WITH IE- 


An inspection of the foregoing ta- 
bles and figures will show the follow- 
ing points: The fixed cost of service, 
per kilowatt of maximum demand, de- 
creases demand 
limit of fixed cost being $24 per kilo- 
The cost of service, per kilowatt 


as the increases; the 
watt. 
of maximum demand, is always less 
for consumers supplied with demand 
limiters than for those with watt-hour 
the difference 
for small-demand 


meters ; being greater 


consumers than for 
large ones. 
Where 


demand of 125 watts, the cost of serv- 


consumers have a maximum 
ice is always more than the income on 
the meter basis. With a flat 
$0.0125 per month per watt of maximum 
demand, the than 
the cost unless the maximum demand 
is used more than 4.5 hours per day 
and at a $0.01 rate unless the demand 


rate of 


income is greater 


is used more than 2.5 hours per day. 

Where consumers have a maximum 
demand of 250 watts each, the cost of 
service is greater than the income on 
a meter basis for a use of the maxi- 
mum demand up to 8.5 hours per day. 
With a flat rate of $0.125 per month 
per watt of maximum demand such 
consumers can be supplied at a profit 
if the use of the maximum demand is 
not greater than six hours per day; 
and at $0.01 where the use is not more 
than four hours per day. 

Where consumers have a maximum 


demand of 500 watts the cost of serv- 
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ice is greater than the income on a 
meter basis for a use of the maximum 
demand up to 1.8 hours per day. With 
a flat rate of $0.01 per month per watt 
of maximum demand such consumers 
can be supplied at a profit if the use of 
the maximum demand is not greater 
than 5.5 hours per day; and at $0,008 
if the use is not more than four hours 
per day. 

It has 
consumers do not use their maximum 


been found that residence 
demand for more than three hours per 
day and may use it for a much shorter 
time, so the 
safe side, even if the time of use is 
extended by the introduction of a flat 


“ates given are on the 


rate. 

It is interesting to note the varia- 
tion of cost and income with the sea 
sons, as well as with the duration of 
use of the maximum demand. This is 
shown in Fig. 4; the five curves show 
ing the output per month as compared 
with the output for the year, for th: 


lighting consumers of the company 
previously referred to; the cost of 
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CONSUMER WITH MAXIMUM DE 
MAND OF 250 WATTS. 


FIG. 4 


service per month with meter and with 
demand limiter; the income per month 
on a meter basis; and the income pe! 
month on a flat rate of $0.01 per month 
per watt of demand; thx 
last four for consumers with a maxi 
The cost 


maximum 


mum demand of 250 watts. 
of supplying each consumer having this 
demand is $24.54 per year when he is 
provided with a watt-hour meter, and 
$19.29 when he is provided with a de 
mand limiter. The income in the two 
eases is $17.00 on a meter basis and 
$30.00 on a flat rate basis; or a loss 
of $7.54 in the first case and a profit of 
$10.71 in the second. This means a 
loss of 13.7 per cent or a profit of 19.5 
per cent on the plant investment of 
$220 per kilowatt. The flat rate is 
therefore seen to be the means of turn- 
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ing an unprofitable investment into a 
profitable one. That this is no small 
item in the total business of the com- 
pany is shown by the fact that con- 
sumers with this demand comprise 
twenty-four per cent of the total of 
3 050, involving a loss of approximately 
45,530 per year. The gross income dur- 
ing the from all sources was 
198.000. 

The profitable making of flat 

r small-demand consumers requires 


year 
sates 


the use of a demand limiter, and high- 

liciency lamps of comparatively high 
flat 
tes make the serving of small-demand 


ost. These conditions obtaining: 


mnsumers possible at a profitable rate ; 
rv they do away with the cost of meter 
ading, much of the billing expense, 
| of the loss due to uneolleetible bills, 





VIEW OF SITTING ROOM 

as the bills may be made payable in 
advance, and satisfy the consumer by 
notice the 
They will not an- 


giving him advance as to 
amount of his bill. 
swer for mixed lighting and heating 
appliance load nor for lighting with 
carbon lamps. 

Increasing Flatiron Load. 

As an indication of the progressive 
attitude which is being taken by central 
stations in the way of placing sufficient- 
ly large orders for electric flatirons, the 
Electric Company two 
eases. It reports that it has received 
from H. M. Byllesby & Company of 
Chieago an order for 5,004 Calorite-leaf- 
order of 


General cites 


unit flatirons, and another 
6,000 irons of the same kind from the 
Southern California Edison Company of 
Los Angeles, Cal. 
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A Unique Demonstration. 
A unique demonstraticn of the prac- 
ticability of electric household devices 
has been arranged by the New York 


Edison Company. <A four-room apart- 


OPERATING COFFEE PERCOLATOR 


ment has been leased from the Hudson 
Terrace Realty Company and has been 
fitted 
hold appliances, such as could readily 


throughout with electric house- 
he used by the average small family. 
This ‘‘Electric Flat’’ in the ‘* Marble 
Hill,’’ Broadway and 225th Street, 
he open until May 15. 

On every afterncon tea will be served, 


will 





OPERATING TOASTER. 


under the charge of Miss Keinz of the 
New York Edison Company’s heating 
department, and to those teas the gen- 
eral public has been invited. It has also 
been arranged that the cake to be served 
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the afternoon following shall be baked 
each day while the visitors are present, 
so that they may see for themselves the 
feasibility of electric cooking. 

The apartment is electrically fur- 
nished throughout. In the parlor, which 
is decorated in shades of brown, are 
various styles of lamps with handsome 
fixtures suitable for parlor use, while 
luminous radiators provide whatever ad- 
ditional heat is needed. 

In the dining room are the smaller 
the 


coffee pereolator, electric tea pot, toast- 


cooking appliances, chafing dish, 
ers and different styles of small disk 
stoves. At the various cooking demon- 
strations, which inelude not only teas 
every afternoon, but luncheon parties 


and dinners, for which special arrange- 





OPERATING CHAFING DISH 


ments are made, as much cooking as 
possible is done at the table. This is to 
demonstrate that a woman in her own 
house, by the aid of electric appliances, 
“an serve a dainty meal without the aid 
of a maid, since she is not forced to 
leave the table in the preparation or 
serving of the meal. 

The bedroom contains appliances pos- 
sibly not as well known as the electric- 
cooking arrangements. There is the ele- 
tric heating pad, which is superseding 
the hot-water bottle in many of the most 
progressive hospitals in this country ; the 
electric curling iron, a device which has 
been on the New York market only since 
Christmas although it has been popular 
throughout the west for some time previ- 
ous; the nursery milk warmer, which 
has been adopted by the model milk 
stations of the New York Milk Com- 
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mittee because milk so heated is more 
digestible than that obtained by any 
other form of heating. 

Besides these there are several types 
of the electric hair dryer, not only elec- 
trically driven as is often the case; but 
also electrically heated. In this way 
there is absolutely no flame whatsoever 
to cause accident. This should be em- 
phasized because recently a young wo- 
of 
burned by what the newspapers called 
The facts of the 


man social prominence was badly 


an electric hair dryer 
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ease are that in the type of hair dryer 
used in this instance only the fan ar- 
rangement was electrically driven, while 
the heating was produced by a flame. 
It was this flame, catching in the young 
woman’s hair, which caused the ecatas- 
trophe. 

Several varieties of electric vibrators 
are also displayed. One of these is so 
small and light that no second person 
is required to operate it, which makes 
it particularly desirable for ordinary 
home use. 

In the kitchen are the larger electrical 


heating units, a full size Hughes elec- 
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trie range with three griddles and often 
the smaller ‘‘hot plate.’’ There is no 
broom throughout the 
apartment, the former being replaced by 
a small vacuum The electric 
waffle iron completes the cooking out- 
fit, while a flatiron is provided for the 
laundry work. 
ee 

Explaining Increased Lighting Bills. 

The accompanying illustration shows 
the ingenious weather chart which is 
used by the New York Edison Com- 


nor matches 


cleaner. 
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BY CENTRAL STATION 
pany. This chart presents graphically 
the number of clear and rainy days 
for a series of three years, arranged 
so that any one can see at a glance 


where there has been greater call for 
artificial light this year, as compared 
with the two years preceding. 

This graphic statement is sent out 
by the New York Edison Company to 
its light whenever bad 
weather during the past month will 
necessarily have caused an increase of 
the customers’ bills. For instance, the 
chart recently sent out shows that 
whereas for the first quarter of 1910 


consumers 








Vol. 58—No, 19 


there was sixty-two per cent. of clear 
weather in comparison with thirty- 
eight per cent. of dark days, for the 
same months in 1911, the amount of 
bad weather was noticeably greater. 

This method is a part of the New 
York Edison Company’s efforts to 
keep the customers informed on their 
own lighting conditions and to main- 
tain the friendliest possible relations 
with users of Edison service. 

+e 
Central-Station Exhibit. 

The Electrie Light & 
Power Company, Allentown, Pa., 
carrying on an exhibition, under tly 


Allentown 


IS 


direction of its new-business depart 
ment, that is attracting widespread at 
tention. 

In the show window of the com 
pany’s office building there is located ; 
working model of the generating sta 
tion. The feet 
long and in all respect is built to seale 
from the blue prints used in the con 
struction of the power house. 


model is about three 


There are windows of proportion 
ate size at all the proper places in the 
building. They are covered with tis 
sue paper, and through them gleams a 
light, ingeniously colored to represent 
the mereury light in the power house 
by the hanging of purple paper within 
the little building, intercepting the 
light. Within ean be seen the move 
ment of whirling machinery, and there 
is a hum of dynamos and turbines. 

In the rear of the building is a coal 
Extending from the roof is a coal 
with bucket 
that dips coal, carries it to a waiting 
The 


car runs around a track and into the 


pile. 


conveyor an operating 


car, and dumps it into the ear. 


power house, returning from the other 
end of the building. 

Leading out from the building are 
heavy leads of wires that are carried 
stout 


on poles on the ground or on 


horses on the roof. There are tiny are 
lights set at different points of the 
building, and surmounting the build- 
ing is an ingeniously lighted electric 
sign with these words: ‘‘Get in Line, 
Use the Electric Seattered 
about in the windows are the signs of 
prominent users of current. At the 
north end of the building is a stack, 
also built to scale, with curling smoke 
emerging from the chimney. 

The entire exhibit is operated by a 
single motor, hidden within the build- 


ing. 


Sign.”’ 
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THE PROVISION OF RESERVE 
POWER SUPPLY FOR TELE- 
PHONE SERVICE. 

BY B. H. PECK. 


he power equipment of a common- 
ery telephone exchange is quite as 
ntial a feature for the successful op- 
tion of the exchange as any portion 
the equipment. The supply of elee- 
current at the 


for the operation of the ex- 


proper voltage is 
‘ssary 
nge and it is safe to say that the in- 
uption of this supply is the most 
juent cause for the failure of the ex- 
change equipment. Such interruptions 
should be particularly guarded against 
ause they involve the complete fail- 

of the entire exchange system and 

lso because they are most likely to oe- 

ir when the demands upon the system 

ire heaviest, that is, at the 


telephone traffic, and at 


times of 
the 
times when the exchange employees are 
engaged with their regular 


heaviest 
most busily 
duties. 

An interruption of telephone service 
failure of the ex- 

likely to 
more unfavorable comment than an in- 
terruption due to any other The 
publie is more willing to condone an in- 


which is caused by a 


change equipment is evoke 


cause. 


terruption of telephone service due to 
a severe storm which plays havoe with 
the line plant than one ‘due to the fail- 
ure of exchange equipment, because the 
reason for failure in the former ease is 
more apparent and because all portions 
of local business activity feel the effects 
of the storm. In all cases it should be 
the policy of the telephone company to 
insure to its patrons the very best serv- 
ice possible, and it should be borne in 
mind that the favorable impressions re- 
sulting from years of faithful service to 
the public may be destroyed by a single 
interruption of service lasting for only 
a few hours. 

The necessity for provision against an 
interrupton of service due to a failure 


electrical supply and the extent to 
which such provision should be carried 
are largely dependent upon local con- 
ditions. In a small town, in which the 
telephone subscribers are located within 
a small radius, an interruption in the 
telephone service cannot be regarded as 
seriously as in a city where the parties 
who may wish to carry on conversation 
may be located several miles apart. On 
the other 
companies supplying electrical service 


hand, in most large cities the 


extensive provisions 
that 
failure in power supply are 


have made such 


against breakdowns interruptions 
due to a 
much less likely to occur than in smaller 


cities where provisions of such a nature 


1g v/ar ruse 
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ARRANGEMENT OF FUSES. 

would involve a burdensome expense to 
the operating company. These 
tions should be carefully investigated 


condi- 


made to 
with 


and arrangements should be 


take all precautions compatible 
good financial judgment against an in- 
terruption of the power supplied to the 
exchange. 

While the the tele- 
phone equipment in an exchange pre- 
sents many problems, having different 
solutions for each individual installa- 
tion, it is doubtful if these problems are 
any more difficult of satisfactory solu- 
tion than are those presented by the lay- 
out of a power equipment which shall 
fulfill all requirements in the most sat- 
isfactory manner. For this reason each 
individual case should receive the most 
eareful study and particular attention 
should be given to the provision of a 
reserve source of power which will in- 
sure continuity of service to as great a 


arrangement of 


1 ea 


degree as possible under the circum- 
stances existing. 
In determining upon a method of 
providing reserve power a prime consid- 
eration should be the selection of ap- 
paratus providing the maximum of re- 
liability with the minimum of first cost; 
the former in order that the apparatus 
may be ready for instantaneous service 
and the latter in order that the opera- 
tion of the system may not be burdened 
with excessive fixed charges. By relia- 
bility is meant not the reliability of the 
itself 


reliability when placed in the hands of 


apparatus considered by but its 
the average telephone attendant possess- 
ing little or no technical knowledge of 
the usual methods of power generation. 
The final selection of equipment for this 
service must be largely determined by 
local conditions. 

The the 
which operates the exchange equipment 
first, 
power, 


failure of electric current 
may be due to one of two causes; 
the 


used to drive the charging 


a failure of prime motive 
and ringing 
generators, and, second, a failure of the 
equipment which transforms the energy 
at the 


proper voltage and stores the same for 


received into electrical energy 
the use of the telephone apparatus. The 
former of these causes will be discussed 
first. 

There are several methods of provid- 
ing a reserve source of motive power 
for driving the electrical generator sup- 
the batteries. The 
sources of reserve power may be enum- 
erated as follows: 
(2) electrical 
engine, (4) other 
words, any of the usual sources of power 
are suitable as a reserve source of power 
for a telephone system. 

The gas engine is the source of re- 
serve power most frequently used for 
telephone service and it possesses many 
features of distinct advantage for this 
purpose. It is not high in first cost and 
is economical in operation; its method 


of operation is simple; and it does not 


plying principal 
(1) the gas engine, 
(3) a 
water power. In 


power, steam 
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Due to the 
fact that gas is stored in quantities, it 


require expert attendance. 


is, in many cases, not as likely to fail 
as electrical service, which requires for 
its delivery the continuous operation of 
machinery at the power house. 

The gas engine also presents disad- 
vantages in its application to the prob- 
lems in hand. It is noisy and, while 
operating, is likely to prove a source of 
disturbance to the telephone operators 
and a nuisance to residence and business 
districts in the immediate neighborhood. 


In case the gas-supply mains are not 


properly designed its operation may 


Huctuation of gas pressure in 


cause a 
the neighborhood of the exchange, which 
may in some cases prohibit its use. The 
advocates of the gas engine may argue 
used only for re- 


that, since it is to be 


serve power and hence infrequently, 
these faults are not of serous conse 
quence; but the writer believes that any 


source of reserve power to be available 


in time of need should be used for ae 
tual service under operating conditions 
at least once each week The gas engine 
of the present day is considerably im- 
proved as regards reliability of service 
over the engine of a few years ago, but 
it still oftentimes fails to start and the 
reasons for its failure may be so obscure 
that the 


quired to locate and remedy them. 


services of an expert are re- 

In many cases a gasoline engine may 
have advantages over a “as engine for 
this service, but the increase of fire risk 
usually makes this substitution of very 
questionable value. These points re- 
quire consideration for each case, and 
if a gas or gasoline engine located with- 
in the exchange is determined upon as 
the reserve source of power, a standard 
should be selected, it 


type of engine 


should be placed upon a firm masonry 
foundation, not connected to the build- 
ing foundation, and located at a point 
as far as practicable from the operating 
room. The exhaust should be well muf- 
fled and discharged at the point where 
it will be least likely to prove of annoy- 
ance to the operators and neighbors. The 
supply piping to the engine should be 
provided with a gas bag of sufficient size 
to prevent annoying pressure fluctua- 
tions in the gas mains. 

In the eases of exchanges located close 
together it is often feasible to provide 
a portable gas-or gasoline engine out- 
fit which may serve as a reserve power 
hoth This should be 


for exchanges. 


. 
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done, however, only in case the two ex- 
changes receive their regular power sup- 
ply from entirely different sources so 
that failures at both exchanges are not 
The 


portable engine may be direct-connected 


likely to occur at the same time. 


to a generator and the whole mounted 
upon a wagon, which enables the outfit 
to be moved readily and located outside 
of the exchange building. This reduces 
the 
the introduction of the engine into the 


noise and fire risk attendant upon 
exchange building. In case the power 
the the 


change is obtained from a gas engine, 


for regular operation of ex- 
the above remarks apply, of course, with 
equal foree. It should be noted, how- 
ever, that the use of an additional gas 
engine does not insure against a failure 
of the gas supply. 

Another form of reserve power often 
employed consists of an electric motor. 
the 
ideal source of power for a telephone 


Since electric motor provides an 
system, in most cases the regular power 
supply is obtained from the distribution 
circuits of the local electric light and 
power company. The advantages of an 
electric motor may be briefly stated as 
follows: It is low in first cost, eeonom- 
ical of floor space, operates quietly, is 
easily and quickly started, and requires 
little attention. be taken 
that power se- 


lected for emergency use is in reality a 


Care should 
the source of electrical 
reserve, that is, that the reserve is not 
the same as the regular source of power. 
The writer recently visited an exchange 
equipped with an alternating-current 
motor operating from the local power 
circuit for regular service and a 500- 
volt 
from a street-railway circuit, which was 


direct-current motor operating 


used as a reserve. In reality both elec- 
trical circuits obtained current from the 
same transmission system through the 
same substation, so that really the tele- 
phone system was operating without a 


reserve source of power supply, since a 


failure of the power house or of the 
transmission system would have ren- 
dered both motors inoperative. Fre- 


quently it will be found that the local 
and the 
cireuits 


electrical distribution system 


street or interurban railways 
are entirely distinet, in which case the 
‘ailway circuits provide an excellent re- 
serve against the failure of the regular 
distribution system. In other cases a 
city may receive electrical supply from 


competing companies whose systems are 
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entirely distinct and separate, under 
which condition either source of supply 
serves as an admirable reserve against 
interruption of the other. 

In the case of a motor operating from 
a railway circuit, difficulty is often ex- 
perienced with the charging generator 
due to excessive voltage fluctuations 
which vary the charging rate of the bat- 
teries unduly. By placing especially de- 
signed speed governors upon the motor 
a wide fluctuation in the motor voltage 
may be cared for satisfactorily, as in an 
existing case where a voltage fluctuation 
from 400 to 600 volts upon the railway 
circuits causes no undue difficulty with 
the charging generator. In the ease ot 
alternating-current supply the installa 
tion of a mereury-are rectifier may be 
feasible, although as a source of reserve 
power it possesses the disadvantage that 
exchange attendants do not understand 
its method of operation. 

In special cases it may be feasible to 
use a steam engine as an emergence) 
source of power. This is usually practi 
cable only in case high-pressure steam 
is available for some other purpose, such 
as manufacturing, or in the case of an 
exchange located in an office building 
which has its own power plant for light- 
It would, of 
course, never be practicable for a tele- 


ing or other purposes. 


phone company to maintain its own 
boiler and engine plant solely for the 
purpose of furnishing a reserve source 
of power, but it is sometimes practica- 
ble to utilize existing steam equipment 
for this purpose at a very reasonable 
expense. 

So far as the writer knows, the water 
motor has seldom been used as a source 
of reserve power for telephone purposes. 
It would seem that such an arrangement 
should be applicable, particularly for 


smaller exchanges, in case the water 
company’s charges for connection to the 
motor were not excessive. A water 


motor should be inexpensive to install, 
maintain and operate and it seems that 
water supply should furnish a_ source 
of power particularly exempt from in- 
terruption. For larger exchanges an in- 
stallation of this sort would present dif- 
ficulties which would probably make its 
adoption undesirable. 

It is the practice of most telephone 
companies to take adequate precautions 
against the second cause of failure of 
power supply, viz.: the failure of the 


equipment itself. It is net regarded as 
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essential to provide duplicate storage 
batteries, since these are not likely to 
wo out of service; and if this should oe- 
cur. it is possible to operate the ex- 
change directly from the generator 
while the necessary repairs are m prog- 
ress. In determining the capacity of 
batteries to be installed, however, the 
juestion of the demands during periods 
when the charging generator may be in- 
operative is of paramount importance. 


‘he extent of such provision depends 
upon the reliability of the power supply 
nd other conditions which vary with 
ich individual case. 

A reserve generator should always be 
rovided. The usual arrangement of the 
renerating apparatus consists in provid- 
ng the regular and reserve generators 
with pulleys so that they may be driven 
from either the regular or the reserve 
source of power. In ease the generator 
s direct-connected to its driving motor, 
{ is possible to arrange their coupling 
n such a manner that it is removable, 
and provide a pulley to be placed upon 
either the motor or generator shaft, thus 
permitting the regular motor to drive 
the reserve generator or the reserve 
source of power to drive the regular 
venerator. In ease both the regular and 
reserve units consist of direct-connected 
motor-generator sets, both sets should 
be equipped with this flexible coupling, 
thus permitting either motor to drive 
either generator. 

A matter seldom given consideration 
in the power equipment of the telephone 
system is the question of reserve switch- 
hoard equipment. <A failure of the 
switchboard apparatus may usually be 
quickly cared for by the running of tem- 
porary wiring, which should be care- 
fully fused to insure against accidents 
due to short-cireuits. Cases have been 
known, however, in which large ex- 
changes have been shut down for several 
hours by so slight an aceident as the 
hlowing of a fuse in the main battery 
circuit at a time when the regular main- 
tenance foree of the exchange was not 
at hand to remedy the diffieulty. An 
inexpensive provision against interrup- 
tions of this nature consists in the in- 
stallation of a spare fuse in parallel 
with the regular fuse, the emergency 
into 


fuse being connected circuit by 


means of a_ single-pole, single-throw 
switch (see Fig. 1) mounted in a econ- 
venient location. This switch should be 


so located that it may be thrown by one 


of the telephone operators in the ab- 
sence of the regular power attendant. 

A reserve source of ringing current 
should always be supplied, as the ap- 
paratus for performing this service must 
be in constant operation. A simple and 
inexpensive ringing reserve consists of 
a pole changer, a type of apparatus 
which is well suited to exchanges where 
the demand for ringing current is small. 

To keep a pole changer in good run- 
ning order requires considerable atten- 
tion and particular care should be ex- 
ercised to keep the batteries supplying 
the ringing current properly renewed 
and in good condition. 

For the larger exchanges reserve ring- 
ing equipment should be provided in 
the form of a reserve ringing generator 
driven by a motor operating from the 
This method 
is particularly effective since the ring- 


exchange storage battery. 


ing current is derived from the same 
source as the power used for the oper- 
ation of the telephone equipment of the 
exchange, and hence will be available at 
all times when the exchange is in oper- 
ating condition. It should, however, be 
borne in mind that, due to its low volt- 
age, such a motor is a heavy drain upon 
the battery and due provision must be 
made to care for this drain. The reg- 
ular ringing equipment will usually op- 
erate from the same power circuit as 
the motor driving the charging gener- 
ator, in which ease a failure of this 
power circuit will necessitate the oper- 
ation of the battery motor at a_ time 
when the reserve capacity of the battery 
is most needed for the operation of the 
other exchange equipment. In spite of 
this very considerable disadvantage it 
is believed that the installation of the 
battery motor offers the most satisfac- 
tory provision against the interruption 
of the ringing-current supply. While 
a dynamotor operating from the battery 
is considerably less expensive than the 
motor-generator equipment, unless spe- 
cial speed-controlling devices are in- 
stalled it is likely to give trouble, due 
to variations of battery voltage which 
cause variations in the frequency and 
voltage of the ringing current. 

The writer wishes to emphasize par- 
tieularly one point, which is that, in or- 
der to be of maximum effectiveness, and 
in many eases to be of any real service, 
the reserve equipment should be oper- 
ated regularly for considerable periods 
of time and under actual operating con- 
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ditions. If this is done, operatives will 
be familiar with the apparatus, it will 
be kept in repair, and in time of emer- 
geney will amply repay the trouble and 
expense to which the company may be 
placed in carrying out this scheme with 
unfailing regularity. 

—————->—— 
McAlpin Hotel to Have Eighteen Hun- 

dred Telephones. 


What telephone officials say is the 


largest private-exchange _ telephone 
contract ever taken, has just been 


signed by Frank M. Andrews, presi- 
dent of the MecAlpin Hotel Company, 
which will build a new hotel at Broad- 
way and Thirty-fourth Streets, in New 
York City. The MeAlpin Hotel will 
be the best telephoned building in the 
world, having more telephones than 
many of the towns surrounding New 
York City. The contract covers 100 
trunk lines, 1,800 stations, and provides 
for 500,000 local messages at an annual 
value of $28,334 for services. 

A supplemental contract provides 
for a charge of $2,250 covering the in- 
stallation of sixteen telautograph in- 
struments, which will be located at va- 
rious points of the hotel, in addition to 
the sixteen regular operating positions 
of the switchboard, In addition to the 
main switchboard, there will be three 
sub-switchboards. One two-position 
board is to be used for pay-station 
purposes in connection with seventeen 
booths to be located in the main cor- 
ridor of the hotel; one will be located 
in the engineering department to serve 
about sixteen stations, and another in 
the general offices of the hotel. 


—- - ~e™” 


Rational Telephone Rates. 

Professor D. C. Jackson’s discussion 
before the National Municipal League 
at Buffalo, of the question, ‘‘Is a Ra- 
tional Basis Possible for Telephone 
Rates?’’ has been reprinted in pamph- 
let form. Professor Jackson, whose 
firm has had much to do with large 
telephone questions in Chieago and 
Boston, and now in England, contends 
for certain general principles of in- 
vestment, operating cost, and profits, 
which he holds are sufficient to give a 
really scientific basis for telephone 
rate-making. The topic is of the larg. 
est importance, in view of the likeli. 
hood that telephone rates will soon be- 
come a subject of debate before the 
Interstate Commerce Commission. 
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New Electrical and Mechanical Apparatus and 


Switchboard Frequency Meters. 
The speed of synchronous machines 
is fixed by the frequency of the system, 
and, furthermore, every change in fre- 
corre- 
the 
circuits, and in extensive systems such 


queney is accompanied by a 


sponding change in reactance of 
changes will result in appreciable va 
all the at 
Therefore, not only 


riations in voltage with 
tendant troubles. 
is it important that the frequeney be 
but it 


kept at a definite and accurately de- 


kept constant, should also be 
termined value. 
The Weston Electrical 


Company, Newark, N. J., 


Instrument 
has recently 
placed on the market a new type of 
frequency meter which fulfills all the 
many requirements of a thoroughly sat 
isfactory switchboard instrument. This 
new meter has an open and uniform 
scale, and, therefore, its indications can 
be read from a distance based upon 
the general position of the pointer with 
whole. It 


is accurate, very sensitive and perfectly 


reference to the seale as a 


damped; therefore, it will follow in 
stantly every slight fluetuation in fre- 
quency. 

This new meter is a combination of 
and an indicating 


resistors, reactors 


differential meter. The connections are 


shown in Fig. 2. The two eoils of the 


instrument are connected in series with 


7. 








FIG CIRCUIT DIAGRAM 


each other, with a resistor and reactor 

connected in parallel with each coil. 
This constitutes a 

Wheatstone bridge, which is now con- 


combination 


reactor 
the line, the frequeney of which is to 
This reactor serves to 
higher harmonies and 


nected in series with a across 
be measured. 
damp out all 
thus renders the indications independ- 


ent of wave distortion. 


Appliances. 


The constants of this bridge are ad- 
justed to give equal currents through 
the differential for some given 
frequency, and other 


coils 
then for 


value of frequency the change in 


any 
re- 


actance will upset the balance, allow- 


) ts Ja —_ 
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FIG, 1.—FREQUENCY METER, 

ing more current through one coil and 
less through the other; the difference 
passing through the lead A. 

The differential meter is a soft-iron 
instrument. It consists of an iron nee- 
dle mounted on a jewel-supported staff 
This nee- 
dle is flat-field 
coils wound separately and one slipped 
When these coils 


and perfectly free to rotate. 
surrounded by two 
inside of the other. 
are traversed by the same current the 


FIG. 3.—AUXILIARY BOX. 


resultant field will be directed along 
the diagonal of the square formed by 
the coils, and when there is more cur- 
rent through one coil than the other 
the resultant will be shifted toward the 
stronger component. The needle al- 
ways stands in exact alinement with 
the Wesultant field; therefore, the 
pointer, which is rigidly attached to 
the same staff with the needle, will 


take up a definite position for every 
value of frequency, and by suitable 
design and skilful- construction the de- 
flection per unit change in frequency 
is made uniform. 

As may be readily guessed, the re- 
actors play an all-important part in 
the functioning of this device, and un- 
less they are scientifically designed and 
faultlessly constructed, accurate indi- 
cations would be out of the question. 

The three reactors and the resisto 
are all mounted on one base and \ 
closed in an auxiliary box as shown 
Fig. 3. Referring to Fig. 4, it will he 
noted that the general construction 
the reactors is similar in appearance { 
that of a core-type 

The core is made up of extrem: 
thin laminations thoroughly insulat 
and firmly bolted together. Vibrati 
of the iron, which would tend to loos 
en the laminations and thus vary t 
reluctance of the. magnetic circuit, 
prevented by suitable construction an 
core losses are kept very low by using 
special core material and by laminati: 
of the core and thorough insulation of 
all bolts passing through it. There are 
two accurately adjustable air gaps pro- 
vided for ealibrating the reactor for 
the working frequency. Each 
located in the middle of an exciting 
coil, so that the formation of stray or 


transformer. 


gap is 


FIG. 4.—REACTORS AND RESISTORS. 


leakage field is prevented by the ac 
tion of the turns of the coil. 

This is a very important feature 
since leakage field would make the in 
strument sensitive to variations 1 
voltage. The effectiveness of the abov: 
described construction may be judge 
from the fact that a variation of 7: 
volts to 150 volts will not introduce a1 
error greater than 1.5 per cent. 
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STORAGE BATTERIES FOR AUTO- 
MOBILE ELECTRIC LIGHTING. 





BY GEORGE L. CHANDLER. 





Three years ago automobile experts 
predieted the development and eventu- 
ally the general use of electric lights 
on automobiles. At that time manufac- 
turers admitted the need of improved 
lichting apparatus, but were skeptical 
as to the operating qualities of the elec- 
trie lights then in operation, but fol- 
lowing out the rule that a strong de- 
mand will usually bring out satisfac- 
tory apparatus, practically sixty per 

t of all 1912 models will be equipped 

electric lights in side and tail 
ps. Suecessful lighting of head- 
ts was simply a further develop- 
nt and there is now available an ef- 
nt and dependable system giving 
stant service at the pressing of a but- 
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DIAGRAM OF ELBA PLATE. 


The advent of the improved tungsten- 
filament lamp made possible the first 
progress and this has been fol- 
lowed up by improvements in storage 
battery, sockets, wire and other acces- 
sory fittings, the last step being the 
perfecting of small dynamos which au- 
tomatically maintain the battery in a 
fully charged condition. 

Of the various devices entering into 
the complete installation, the battery is 
the most important for the reason that 
it is the foundation of the entire sys- 
tem, acting as a reserve and regulator 
when used with charging dynamo and 
as the only source of current supply 
when the dynamo is not used. There 
are, therefore, two distinct lighting 
systems. 

It has been thoroughly demonstrated 
that satisfactory results are obtained 
only when a battery is used which has 
a normal discharge rate properly pro- 


real 
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portioned to the maximum current 
taken by all the lamps. Users of bat- 
teries for electric lighting are learning 
that they must use a battery suited to 
the service requirements and that they 
ean no more get satisfactory results 
from too small a battery than they 
could from too small an engine. 





SPARKING BATTERY. 


The Elba line of lighting batteries, 
manufactured by the Willard Storage 
Battery Company, Cleveland, Ohio, are 
classed among the highest type of light- 
ing batteries for the reason that they 
have been developed and improvements 
in construction made as actual service 
conditions showed that changes were 
necessary. This battery is made up of 
three individual cells in which the ele- 
ments are placed, these cells being 
made of a special composition of rub- 
ber which gives them strength without 
brittleness and at the same time makes 
them impervious to acid action. 

These individual jars are placed in 
an outside wooden containing case, but 
have between each jar and also between 
the jar and the outside case a space 
which is filled with a semi-solid com- 
pound which acts as a cushion, thus en- 





LIGHTING BATTERY. 


abling the battery to stand the rough 
usage of automobile service without in- 
jury. 

Automobile service conditions also 
brought out the fact that there should 
be what is called ample ‘‘head room’”’ 
in each cell. By this is meant the 
space above the plates and the first 
eover of the cell to allow for proper 
expansion during charging and also 
that there may be no doubt about the 
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plates being fully covered by electro- 
lyte. 

This matter of expansion is further 
provided for in the Elba battery by 
placing between the first cover and the 
top cover a chamber into which the ex- 
panding electrolyte may flow when the 
battery is on charge, this chamber also 
receiving the electrolyte in case the 
battery is handled roughly. 

The distance between the first cover 
and top cover is ample and space 
around the expansion chamlier is care- 
fully filled with a sealing compound 
which is poured in hot, thus thorough- 
ly closing every possible opening be- 
tween the first and second covers and 
preventing acid creeping up the sides 
of the cells and around the terminals. 
The top cover through which the ter- 
minal binding posts protrude is sealed 
in above the expansion space, complet- 
ing the cell proper. 





SECTIONAL VIEW OF BATTERY. 


In the Elba batteries, the binding 
posts and straps to which the plates 
forming the negative and _ positive 
groups are attached, are a one-piece 
construction and the plates themselves 
are lead-burned to the top-connecting 
strap so that the entire group of in- 
dividual plates, top-connecting strap 
and terminal binding post are one in- 
tegral unit made generously substan- 
tial to stand the strenuous service. 

Around the terminal binding post a 
band of hard rubber is vulcanized, thus 
preventing acid from creeping up the 
post and corroding at the point where 
outside wires are attached. With the 


Elba battery, lead-covered wires are 
furnished for attaching to the post, 
thus making a battery whose exterior 
is entirely acid proof and by this con- 
struction the annoyance of corrosion is 
prevented. 

It should be noted further that the 
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construction as above described makes 
each cell an independent unit and that 
there is no possibility of any connection 
between cells except such as are made 
from post to post above the top cover. 
This has the particular advantage of 
reducing the factor of local action be- 
tween cells to practically nothing. This 
construction has also the advantage 
that 


paired without disturbing other cells. 


any cell can be inspected or re- 
In the center of the top cover a hollow 
vent plug is placed, having in its center 
a small hole to allow gases to escape 
when the battery is charging or dis- 
charging. The outside containing case 
is made of hard wood which is chem- 
ically treated to make it acid proof 
and it is then covered with an acid- 
proof paint. 

The smaller types of lighting batter- 


ELECTRICAL REVIEW 


Installation of Stokers. 

The Milwaukee Electric Railway & 
Light Company has recently ordered 
four nine-retort Taylor Gravity Under- 
feed Stokers, to be used with four 800- 
horsepower boilers. These stokers are 
to be the Street 
plant, in stoker experiments 
have been carried on for a long period. 

A Hardy Electric Vehicle. 

One of the most remarkable incidents 
of the fatal New York Central explo- 
was the lift- 
ing of a trolley ear from its tracks, and 


used in Commerce 


which 


sion of last December, 
overturning it on a passing automobile. 
That brief 
sojourn in the repair shop, is baek in 


same automobile, after a 
Its running gear, which was 
such great 
found to be practically uninjured. 


service. 


submitted to strain, was 











ELECTRIC VEHICLE UNDER STREET CAR. 


ies when used .for operating side and 
tail lights have proved so very satis- 
factory that many manufacturers are 
now furnishing them as standard equip- 
ment and installing proper fixtures in 
side and tail lights. 

The dynamo-lighting system has the 
advantage that it is not necessary to 
remove the battery from the car for re- 
charging and with this type of machine 
in its present effective stage the.dyna- 
mo-lighting system will surely come 
into general use, especially on high- 
priced cars. However, as pointed out, 
it is the battery which operates the 
lights when car is standing or running 
at low speed and thus it becomes the 
element on which dependability and 
certainty of operation depend to a large 
extent. 











There are a few new spokes in one 
forward wheel, a new steering knuckle 
on the front axle, new tires and body, 
but the chassis, axles, wheels, and even 
the springs were not damaged, while 
only four of the forty storage battery 
eracked. The automobile 
was a Baker electric, used by S. G. 
Rhodes of The New York Edison Com- 


pany. 


cells were 


ae 
Telephone Train Dispatching. 

Within a short time the Missouri, 
Kansas & Texas Railroad will be using 
the telephone to dispatch trains on 
both its Fort Worth and its Dallas 
divisions. An order has just been 
placed with the Western Electric Com- 
pany for forty-nine of its new selector 
and telephone equipments. 
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The Dallas division runs from Den. 
ison to Hillsboro via Dallas, a distance 
of 172 miles, and has a branch line of 
twenty-two miles from Dallas to Lew 
isville. On this division, selector equip- 
ment for twenty-nine stations will he 
used. The dispatcher will be located 
at Denison. The main line cireuit wil! 
be constructed of No. 9 B. & S. copper 


wire, and on the branch line No. 8 
BWG iron wire will be used. 
The Fort Worth division extends 


from Denison to Hillsboro, a distance 
of 152 miles, with a branch nine miles 
long extending from Egan to Cleborne 
It will be equipped with selectors and 
telephone apparatus for twenty sta- 
The dispatcher for this division 
will also be located at Denison. 

The Pennsylvania Railroad, which is 


tions. 


already operating a number of its div 





VEHICLE AFTER REMOVING WRECKAGE. 


Electric 
equipment, 


sions with Western selectors 
telephone has just 
placed an order for similar. equipment 
for use on its Bellwood division. 

The equipment for this division con- 


and 


sists of two complete circuits, one a 
train-dispatching circuit between Bell- 
wood and Fordham, a distance of sixty- 
five miles, and the other a fifty-seven- 
mile message circuit between Bellwood 
and Punxsutawney. Dispatchers for 
both circuits will be located in Bellwood. 
No. 9 B. & S. copper wire will be used 
on both circuits. 


Electric Pumping at Niagara Falls. 

The new electrically driven water- 
pumping plant at Niagara Falls, N. Y., 
has been put in operation. 
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Steam-Driven Direct-Connected Gen- 
erating Units. 
To meet the demand for a direct-con- 


nected generating set, especially 
adapted for power and lighting service 
in isolated plants or marine installa- 
tions. and as exeiters in large central 
stations, a new steam-driven set has 
just been placed on the market, known 
as the ‘‘ Western Electric’’ 


pe ML diréet-connected generating 


Hawthorn 


if 


hese furnished with 110 


nd 125-volt direct-current generators, 


sets are 


nging in capacity from 2.5 to 75 
lowatts, direct connected to single- 
linder or tandem-compound, vertical 

engines which operate condensing or 

non-condensing at steam pressures of 

m 35 pounds to 160 pounds. 

‘he engine and generator are assem- 
cast-iron _ base, 
full width of the 
nerator and provides ample base sur- 


d on a common 


iich extends the 


‘-e for foundation without increase in 
oor space required. 

The engines are of the vertical ma- 
rine type, so constructed as to insure 
perfect alinement, balance and adjust- 
possible Perfect 
ilinement of the parts is attained by 


ent for wear. 


isting the cylinder, valve chest and 
rosshead guides in one piece, and 
machining them at a single operation. 
'he piston rod and eross-head and 
ikewise the erank shaft and _ half 


coupling are forged from one piece of 
best machine steel, and by careful and 
iccurate machining of all parts, aceu- 
rate alinement is further insured. A 
hbalaneed piston-type valve, accurately 
ground to fit in the steam chest, pro- 
regulation and freedom 
excessive friction. The 
used is equipped with hard cast-iron 
spring rings which effectively prevent 
leakage of steam. A simple and effi- 
cient fly-wheel governor maintains a 
constant speed by automatically vary- 
ing the steam admission and compres- 
This is effected by the motion 
of the eecentric pin, mounted on a 
carefully balanced fly-weight which is 


duees close 


from piston 


sion. 


very sensitive to slight variations in 
speed. The 
little attention, as there are practically 
no parts subject to wear. The engines 
are furnished with either the gravity 
or the foreed system of lubrication, 
and adjustable sight-feed tubes allow 
the regulation of the flow of oil to the 
various parts. 


governor requires very 
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The generator frame of the smaller 
sets is cast in one piece of high-grade 
iron. The frame of the large sets is 
of east steel and is split horizontally. 
Soft cast-steel poles are rigidly bolted 
The armature is built of 
laminations, 


to the frame. 
high-grade — sheet-steel 
pressed on an iron spider and pro- 
vided with numerous ventilating ducts. 
are 


Hard-drawn conductors 


form wound and thoroughly insulated 


copper 


with moisture-proof materials before 
being placed in the slots. The highest 
grade copper and mica, together with 
expert workmanship, produce a most 
reliable and durable commutator. The 
field coils are very liberally designed, 
provided with many ventilating ducts 


and thoroughly insulated. The brush 





STEAM-DRIVEN DIRECT-CONNECTED UNIT 


rigging is supported by the bearing, 
except in the fifty-kilowatt set, on 
which it is supported by the magnet 
frame. Individual spring adjustment 
on the brush holders permits the re- 
moval of the brushes for inspection and 
their return without altering the brush 
tension. 
ee 
United States Light & Heating Com- 
pany Wins Suit. 

The suit of the United States Light 
& Heating Company vs. J. B. M. Elec- 
trie Company, Gould Coupler Company 
and John W. Jepson, involving patent 
applications Serial No. 404,271 and Se- 
rial No. 404,272 in the Western Dis- 
trict of New York, before Judge Hazel, 
has been decided in favor of the United 
States Light & Heating Company. 


><> 





There is no city with so many miles 
of distributing street mains for central- 
station electric service for light, heat 
and power, as Chicago, III. 
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New Type of Oil-Break Switch. 

A new type of oil-break switch has 
lately been placed on the market by the 
General Electric Company for use on 
circuits where the potential does not 
exceed 15,000 volts. 

A straight-line operating mechanism 
is employed, which, with the exception 
of the operating lever and its connect- 
ing link, is entirely mounted upon the 
switch frame. This mechanism gives 
a vertical parallel the 
movable contact blades, and both obvi- 
ates the danger of friction or binding 
and increases the speed of the switch 
break. This mechanism is adjusted at 
the factory and requires no further ad- 


movement to 


justment. 

The fixed contacts are of the well- 
known drop-forged copper, flared-fin- 
ger type. The movable contacts are 
wedge-shaped copper blades, each pro- 
vided with a slot in the upper extrem- 
ity, permitting a jet of oil to be forced 
into the are on rupturing the circuit. 
This assists in extinguishing the are 
quickly and reduces the disturbance in 
the oil vessel. 

This construction insures clean con- 
tact surface and good contact under 
pressure over the entire surface, and 
also prevents burning and pitting the 
contact surfaces, inasmuch as the are 
is not ruptured between the actual 
contact surfaces, but between the upper 
extremity of the moving contact and 
the flared portion of the stationary 
contact. 

The one-piece 
glazed porcelain of the highest grade, 
corrugated to give large creepage sur- 
face. Each insulator extends below the 
oil level and is clamped to the frame 
by two metal plates and four cap 
screws, eliminating the use of babbitt 
The insulators are inter- 


insulators are of 


or cement. 
changeable. 

The switch being a_ self-contained 
unit, is conveniently handled and in- 
stalled without interfering with the 
alinement. The arrangement of termi- 
nals employed saves time and labor in 
installing or disconnecting. 

In the form K-12 oil-break switch, 
greater striking and are over dis- 
tances, greater oil and greater air 
spaces are secured. The type F form 
K-12 oil-break switches are made sin- 
gle, double, triple and four pole for 
mounting on panel, on panel pipe sup- 
ports, on frame work remote from 
panel, or in masonry cells. 
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Installation of Large Transformers. 
Water & 
from 


Power 
Company the 
Susquehanna River at MeCall’s Ferry, 


The Pennsylvania 
generates power 
where it will have an ultimate capacity 
estimated at 100,000 kilowatts. At pres 
ent the power generated is transmitted 
forty miles to Baltimore, and transmis 
sion lines to other large cities, of which 
within economical 


there are a number 


transmission distance, are contemplat 
ed. A detailed deseription of this proj 
ECTRICAL REVIEW 


for Novem 


ect appeared in the E1 
AND WESTERN ELECTRICIAN 
ber 19, 1910 


The Baltimore substation is at 


equipped 


pres 


ent for 40,000 kilovolt-am 
peres and space is provided for addi- 
tional transforming and switching ap 


The 


four 


paratus present equipment con 


sists of 10,000 kilovolt-ampere, 


three-phase transformers, which, be 
cause they are the largest transformers 
built, 


They are of the water-cooled type, and 


ever are of particular interest 
are used to step-down the twenty-five 
eyele current from 70,000 volts to 13,- 
200 volts far distribution 

The appearance of one of these trans- 
formers is shown in the illustrations, 
but these do not give an adequate idea 
The tank is ellipitieal, hav- 
fifteen feet 
inches and an overall width of 
The height to 
the top of the terminal is over sixteen 
feet, 


cover is 11.5 feet 


of their size. 


ing an overall length of 
eleven 
eight feet eight inches. 
and 
The 


transformer com- 


and the joint between case 
from the floor. 
total weight of each 
plete with oil is about 145,000 pounds, 
or nearly seventy-five tons. 


The 


type, water cooled. 


the shell 


The eooling water 


transformers are of 
is visible at its exit, so that any stop- 
page or inequality of flow in the paral- 
lel cooling coils can be detected easily. 
The tanks are of boiler iron with, weld- 
ed seams and crowned cover and bot- 
tom. 

The Westinghouse condenser type of 
terminal bushing is used, as the specifi- 
cations called for bushings to withstand 
each for one 


180,000 volts 


a test of 
minute. These bushings are made up 
of alternate layers of insulating and 
conducting material which, by produc- 
ing a uniform distribution of dielectric 
stress in the insulation, enable the use 
of a much smaller bushing. 

The method used in installing these 
large transformers is also of interest. 
On account of railroad clearances and 
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AND WESTERN 


the great weight of each unit, the core 


and coils, the tank, eover, base and de- 
tails, and the oil were received from 
the factory separately. At the Balti- 
more substation a railroad siding runs 
directly into the station. Paralleling 
the siding in the station are the trans- 
former compartments, built of concrete. 
On receipt of the transformers in the 
substation it was necessary to assem- 
ble them, one at a time, on a truck run- 
ning on a track having the same center 
line as the siding but wider gauge. Lift- 
ing and moving was done with an elec- 


tric hoist. After each transformer was 





LARGE 


assembled the truck was pushed along 
its track to the proper compartment, 
and the transformer rolled in on its own 
wheels, the floor of the compartments 
being at the level of rails on the truck. 
The oil, received in tank ears, 
pumped into the tanks after the trans- 
formers had been thoroughly dried out. 


was 


Underneath each transformer is a pit 
connected with a ten-inch main for 
draining the tanks in case of emergen- 
ey. The top of each transformer is con- 
nected through a back-pressure valve 
to an eight-inch main to relieve any 
possible raise of pressure in a tank. 
The arrangement is such that oil blown 
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out of one transformer cannot enter 
another. 

The cooling system is arranged to 
preclude a shut-down from lack of coo! 
ing water. Normally, water is obtained 
from a well near the substation. Con 
nection is also made to the city mains 
for use in ease of deficiency of the well. 
and the large storage tank on a stee| 
tower is built for the use in ease of 
failure of both sources. In connection 
with this emergency system there is a 
spray cooling system which makes it 
possible to re-use the cooling water, the 


storage tank supplying only the defi 


INSTALLATION 


ciency caused by leakage and evapora- 
tion. Normally the heated water is dis- 
charged into a nearby stream. 

The transformers were furnished by 
the Westinghouse Electric & Manufac- 
turing Company, and were built at its 
East Pittsburg (Pa.) works. 

pnd <i 

Wireless on Pacific Coast Vessels. 

Wireless equipments have now been 
placed on 121 vessels operating on the 
Pacific coast. The latest 
add them are those of the whaling 
fleet operating in Alaskan waters, and 
which will communicate with wireless 
stations along the coast. 


vessels to 
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Current Electrical News 
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WESTERN CANADA. 
(Special Correspondence.) 

WINNIPEG, MAN., May 1.—There will be more electrical 
work done and power plants built in Western Canada during 1911 
than in any previous year in the history of the country. Millions 
will be spent on this work between the Great Lakes and the Pa- 

Ocean, for Canadians are beginning to realize that their coun- 

is phenomenally rich in water powers. Prince Albert and 
evina, Saskatchewan, Calgary, Edmonton, Edson and half a dozen 

er cities in Alberta with as many more in Manitoba and British 
lumbia are considering the installation of municipal light and 
ver plants, and many of them will begin work this year. In Man- 
1a the Manitoba Power Company, of which E. B. Reese, of Win- 
nipeg, is president, has secured a contract to supply the City of St. 
Roniface with light and power and is now entering into arrange- 
ments to supply Brandon and Portage la Prairie in the same prov- 
e. and have already contracted to supply the power for the 
eet railway system to be built by the Municipality of St. Vital. 
The Canadian General Equipment Company, of Calgary, Al- 
ta, has contracted to supply the city with ornamental electric 
hts at $57.00 apiece. The total price of the contract is $12,400. 
\fter repeated complaints from farmers and others the Manitoba 
vernment bas decided to petition the Dominion Government to 
npel railroads to place a telephone in each station in Canada. 

The City of Lethbridge, Alberta, has decided to spend $26,600 

extensions to the electric lighting system this year. Poles and 
ire extensions will cost $8,625; transformers, $3,000; meters, 
,.000, while other incidentals will make up the balance. Superin- 
ndent Reid should be addressed for particulars. 

Prairieville and Stewart Valley, two farming districts in the 
icinity of Swift Current, Saskatchewan, have organized rural tele- 
hone companies named after the districts they serve. O. G. Man- 
varing and H. Caffyn are the respective secretaries. 

Arrangements are now being completed whereby King George 
ill open Winnipeg’s new municipal power plant on July 1 by 
pressing a button at Buckingham Palace, England. The plant is 

capable of developing 90,000 horsepower, but sufficient machinery is 
now being installed to produce but 20,000 horsepower. Power will 
be delivered to the city by a transmission line which is seventy- 
seven miles in length. Hydroelectric experts engaged by the city 
to superintend the work are authority for the statement that power 
for manufacturing and domestic purposes will be supplied at one- 
third of the price now charged by the Winnipeg Electric Company. 

There will be a street railway system built at Winnipeg. 
Whether it will be installed by a private company or built by the 

city has not yet been decided. Several applications for franchises 
have been made, but the council favors a municipally owned line. 
It is expected that a definite conclusion will soon be arrived at. 

Wonderful growth is shown by a report issued by the British 
Columbia Telephone Company. On January 1, 1910, there were 
14,835 telephones in the province and on February 1, 1911, the num- 
ber had grown to 19,710. The following are the figures for some of 
the principal cities in the province: 

Jan. 1, 1910. Jan. 1, 1911. 
Courtenay 67 
Vancouver 10,918 





Feb. 1, 1911. 


WEE ondinen we 3,904 
Nanaimo .. 35E 400 
Duncans .... 146 
Kamloops S82 240 
New Westminster 1,064 


Since the Saskatchewan government decided to build a tele- 
phone system of its own some three years ago, $1,600,000 has been 
spent on the system, which now comprises 1,753 miles of long-dis- 
tance lines in addition to the local exchanges. Then, in addition, 
there are 3,490 miles of rural lines operated by private companies 
under government control. This year the province will spend 
$500,000 in expanding its system. 


City Engineer Childs, of Calgary, Alta., has made surveys of the 
Elbow River at the site proposed to erect a municipal power plant 
for Calgary and finds that the power there is considerably less than 
was expected and the municipal authorities are now looking for 
another site. In the interim the company will obtain power from 
the Western Canada Power Company of Calgary. 

The Alberta Electric Railway Company, which is seeking incor- 
poration, is asking for extensive powers. Amongst other things, 
such as the development of electrical energy, the operation and 
construction of telegraph and telephone systems, it proposes to 
build a network of electric lines in Southern Alberta. The capital 
of the company is $10,000,000 and the head office will be at Calgary, 
Alberta. 


EASTERN CANADA. 


(Special Correspondence.) 


OTTAWA, CAN., May 4.—The statement presented at the annu- 
al meeting of the shareholders of the Canadian General Electric 
Company, of Toronto, showed that the profits for the past year ex 
ceeded those of the year previous by nearly fifty per cent. 

Valuators have been in the city of London, Ont., inspecting 
the plant of the London Street Company, the London Electric Com- 
pany and the London & Lake Erie Transportation Company, with 
a view of estimating what these are worth to the financiers who 
are contemplating a merger. 

At a meeting recently of the directors of the Sherbrooke 
Railway & Power Company, of Sherbrooke, Que., it was announced 
that the power plant had been fully completed and was in opera- 
tion. It was also stated that the company’s railway would be com- 
menced at once, and completed by the middle of June next. 

The Eastern Municipalities of the province of Ontario, will 
soon receive the provincial hydroelectric power at as reasonable 
rates, and under as favorable conditions, as the Western Munici- 
palities now enjoy. The Ontario Hydro-Electric Commission has 
received an optional contract from the New York & Ontario Power 
Company, of Waddington, N. Y., on the south shore of the St. 
Lawrence River, for the supply of 15,000 horsepower. 

The Galt, Hespeler & Berlin Interurban Railway is the first 
railway of its kind to use Niagara Falls power, which was turned 
on recently at the company’s own transformer station, situated 
near Berlin, Ont. Previously the company had been using steam 
power, but some time ago applied to the Hydro-Electric Commis- 
sion for 800 horsepower, on the basis of a twenty-four-hour service. 
The freight trains were hauled by specially built 50,000-ton locomo- 
tives, the first of that kind of electric locomotive used in Canada 
on such a railway. 

A new scheme to harness the St. Lawrence River for power 
development purposes is now proposed by the Canadian Light & 
Power Company, of Montreal. The proposition calls for the ex- 
penditure of some $20,000,000, and will provide for the develop- 
ment of nearly 500,000 horsepower. E. A. Robert, the president 
of the company, is to present the case before the Dominion gov- 
ernment and the hearing is set for May 11. The plan proposed 
by the company’s engineers is a novel one, and provides for the 
building of two canals or “chutes” down the Coteau and Cedar 
rapids. The former will be 6,500 feet in length, and the latter 
13,000 feet. 

The sale of the Toronto Electric Light Company to a syndi- 
cate, headed by Sir William Mackenzie, president of the Canadian 
Northern Railway, has been practically consummated, as the Na- 
tional Trust Company has sent out a circular stating that over 
two-thirds of the stock has already been deposited with the latter 
company. 

It has been frequently said that Canada’s industrial strength 
will ultimately lie in her water powers. In the case of the Geor- 
gian Bay Canal, which the Dominion government is soon to com- 
mence building, the engineers estimate that no less than 1,000,000 
horsepower can be developed by taking advantage of the condi- 
tions along the route of the proposed canal. At the present time 
this power is running to waste in the wilderness. It is considered 
that the waterpower should yield the government a revenue of 
not less than $5.00 per horsepower per annum. At this rate of 
income, the revenue would amount to $5,000,000 per year, which is 
estimated to be about sufficient in itself to pay the cost of ad- 
ministering the canal, and the interest on capital expended. W. 


MEXICO. 
(Special Correspondence.) 


Mexico City, May 2.—The construction of an electric power- 
transmission line from the central power plant of the smelter of the 
Copper Queen Mining Company at Douglas, Ariz., to El Tigre has 
just been finished. It is about fifty miles long and the electrical 
energy which it provides will be used to operate the machinery of 
the mines and ore reduction mills of this district. It is expected 
that the introduction of this cheap power will have the effect of 
greatly stimulating mining activities there. The construction of 
the transmission line involved some interesting problems. One 
of these was the crossing of the Bavispe River. This was accom- 
plished by stretching the cable from bank to bank on a single span, 
the length of which is 1,650 feet. 

Notwithstanding the revolutionary disturbances in Chihuahua, 
extensive preparations are being made for industrial improvements. 
One of the more important of the new projects is the erection of 
a hydroelectric plant and smelter at Huisopa, district of Guerrero. 
James Artwin, who is prominently identified with the mining in- 
terests of the state, has applied for a concession. 











COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


A hearing was held by the Public Service Commission to de- 
termine whether or not an order should be issued to the New York 
Central Railroad Company to change its motive power from steam to 
electricity on its West Side tracks from Spuyten Duyvil south. 

E. G. Connette, transportation engineer to the Commission, who 
has been making a study of the use of electric locomotives in Bal- 
timore, where the use of steam locomotives in the tunnel is forbid- 
den, gave testimony. 

Mr. Connette said he had found that the electric locomotive 
is admirably adapted for switching and entering warehouses and 
yardhouses. He had found that the electric engines were notable 
for their flexibility and also for quick acceleration. Incidentally, 
Mr. Connette referred to the fact that the New Haven is about to 
electrify its Harlem River Yards and also the very large yard at 
Oak Point 

Commissioner Eustis adjourned the hearing for two weeks, sug- 
gesting to Counsel Lyman of the New York Central that it would 
be a very good thing if the Central should have its engineers take 
up the question of electrifying the West Side tracks very carefully. 
He said: “This is not a matter of a week or a month, and your en- 
gineers should give it most careful attention without delay.” 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The Marshfield Municipal Electric & Water Works plant has re- 
quested the Commission to informally investigate the electric rates 
in that city and recommend a rate schedule which will do away 
with certain features of the present rates, which are believed to be 
discriminatory and unsatisfactory. A valuation of the plants will be 
made and an investigation of the accounts and consumer data will 
be conducted in the near future. 

The Board of Public Works of the city of Waupun asked permis- 
sion to do away with all free services in the city such as the library, 
schools, churches, public buildings, etc., and to compel these con- 
sumers to pay the same rate as other commercial users. The Board 
also stated that it wished to substitute meter rates for a number 
of the present flat rate users. The Commission notified the Board 
that the desired changes were in line with the best practice and 
would undoubtedly produce more equitable rates than the present 
schedule, but that technically the law would not permit the Com- 
mission to authorize the changes without formal proceedings inas- 
much as the new rates would cause increases in a number of cases. 
The Commission suggested that if the proposed changes could not be 
made without dissatisfaction on the part of the consumers affected 
it would be better for the Board to make a formal application to the 
Commission to make the adjustments desired. 

.The Madison Gas & Electric Company, having been compelled 
by certain paving work under construction by the city, to install 
a considerable amount of underground conduit on the business 
streets, has filed with the Commission an amendment to its rate 
schedule stating that the company will install its cable and con- 
duits from the main ducts to the curb free of charge, providing the 
consumer or property owner signs a contract for the installation of 
the conduit and cables frem the curb to the terminals inside the 


buildings. The cost schedule is as follows: 
SCHEDULE FOR UNDERGOUND SERVICES. 
Service Conduit 
One duct—First twelve feet, $1.00 per foot 
All over twelve feet, 0.50 per foot 
Two ducts—First twelve feet, $1.15 per foot 
All over twelve feet, 0.60 per foot 
Cable ‘ 
(Lighting service or power service) ’ f 
Three-conductor lead cable (covered) installed $0.50 per foot 
The above cable price will be charged when the connected load does 


not exceed ten kilowatts 

The Chippewa Valley Railway, Light & Power Company has filed 
an amendment to its power rates which grants a reduction to retail 
power users in Eau Claire whose installation is twenty horsepower 
or more when their readiness-to-serve charge plus the current charge 
kilowatt-hour. In such case the readirfess- 


cents pel 
cancelled and the total bill computed on a 


will be 


exceeds four 
to-serve charge 
four-cent basis 


IMPORTANT DEVELOPMENT. 


(Special Correspondence.) 


A NEW GEORGIA PLANT.—The Georgia Power Company, of 
which C. Elmer Smith, of York, Pa., is president, has begun the con- 
struction of a gigantic power plant at Tallulah Falls, Habersham 


County, Georgia. It is said that the plant will be the greatest, save 
one, east of the Rocky Mountains. It will cost $10,000,000 and will 
furnish anywhere from 60,000 to 100,000 horsepower. In addition to 
the Tallulah Falls project, the same company has in view later on, 
the establishment of other big power plants in northern Georgia, 
one on the Chattahoochee near Gainesville, which has already been 
partially developed; another on the Etowah in Cherokee Coynty, 
and another on the Chattahoochee near Franklin, in Heard County. 
The property rights have been acquired by the company at all these 
points, and it is its purpose to develop for distribution and sale 
a total of 150,000 or 200,000 horsepower. 
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LIGHTING AND POWER. 
(Special Correspondence.) 


JEWELL, IOWA.—A new electric light plant will be built here 


this summer. Cc. 
SNYDER, OKLA.—This city has let the contract for a $25,000 
electric light plant. P. 
NEENAH, WIS.—The installation of a municipal electric light 
plant is being agitated. Cc 
ALTO, TEX.—L. S. Atkins, of Center, Tex, will erect an elec 
tric light and power plant. P. 
REDFIELD, IOWA.—It is proposed to issue $15,000 in electric 
light and water works bonds. P. 
KELSO, WASH.—The Washington-Oregon Corporation has been 
given an electric light franchise here. P. 
FORT STOCKTON, TEX.—W. M. Grant, of Cleveland, O., wil! 
install an electric light and power plant here. D 


HORTON, KANS.—This city has voted $55,000 in bonds for 
the purchase of the local electric light pliant. 

CANYON CITY, TEX.—The Canyon City Power Company has 
been organized with a capital stock of $25,000. P. 

HASTINGS, NEB.—The council has granted a petition for an 
ornamental lighting system on Lincoln Avenue. S. 

AKRON, COLO.—A new lighting plant has been installed here 
and power will be distributed as soon as possible. 

MANITOWOC, WIS.—A White Way extending for one mil 
will be installed. It is to be completed by May 31. C. 

KANSAS CITY, MO.—The Costelow-Canham Electric Compan; 
has been incorporated with a capital stock of $3,000. 

WASHINGTON, D. C.—The Arlington Electric Company 
been organized to supply electric light in Alexandria County. 

PROCTOR, MINN.—A franchise has been granted to the Pro: 
tor Water & Light Company to maintain an electric light plant. C 

GRANDBURY, TEX.—The Grandbury Water, Light, Ice & 
Power Company has been incorporated with a capital stock of 
$30,000. 

HAMILTON, CAL.—The Northern Califronia Power Company 
has started construction work on its power line from this city to 
Princeton. A. 

WEBSTER CITY, IOWA.—A vote will be taken May 22 on is 
suing bonds for $25,000 to purchase equipment for the electri 
light plant. C. 

ARCADIA, WIS.—Vaughn & Meyer, engineers, Miilwaukee 
Wis., will prepare plans for the reconstruction of the village electri: 
light system. C. 

ST PAUL, MINN.—The St. Paul Southern Railway Company 
is considering the construction of power houses at Hastings and 
Lake City, Minn. C. 

LANSING, IOWA.—The council granted a franchise to the 
Upper Iowa Power Company of Decorah, for the installation of 
an electric light plant. C. 

LEWISBURG, PA.—This place is to have a modern electric 
light plant and fire-alarm system. The stock for the light plant 
has been oversubscribed. 

CUSTER, S. D—The Custer Electric Light, Heat & Power 
Company, of which H. E. Way is secretary, has been organized to 
install an electric light plant. 4 

TROY, N. Y.—Bids have been received for the construction of 
a heating and lighting plant for the Troy orphan asylum. The cost 
will be approximately $50,000. 

MOUNT VERNON, IOWA.—The Dows-Smith Company, Cedar 
Rapids, and F. J. Cross, of Monticello, have applied for. a franchise 
to install an electric light plant. c. 

ALBION, ILL.—The Albion Electric Light & Gas Company has 
been incorporated with a capital of $20,000 by W H. Brosman, 
H. H. Knipe and W. A. Schock. 

GRAND RAPIDS, MICH.—The arches which are used in light- 
ing the city streets are to be removed, and ornamental posts with 
tungsten lamps are to be put up in their place. 

SONORA, CAL.—The Tuolumne River Power Company, a 
Maine and California corporation, has been sold to the Yosemite 
Power Company for a sum reported to be $650,000. A. 

CASTLE ROCK, WASH.—The council granted a fifty-year fran- 
chise to the Silver Lake Railway & Power Company to bring elec- 
tricity into the city for lighting and power purposes. C. 

LANCASTER, KY.—The plant of the Lancaster Electric Light 


has 


Company, which was recently destroyed by fire, will immediately 
be rebuilt. The plant was valued at about $10,000. 
JACKSON, CAL.—Leopold D. Caminetti has filed on 20,000 


inches of the water of the Mokelumne River at a point five miles 
west of this city. Mr. Leopold plans to erect a power station in 
Rocky Canyon, within a couple of months. A. 
SEATTLE, WASH.—The city has decided to install an auxiliary 
power plant at the foot of Nelson Place on Lake Union, to utilize 
the waste waters from the Volunteer Park reservoir. A. 
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GREENSBORO, N. C.—The North State Hydro-Electric Com- 
pany has been incorporated with a capital of $300,000 by A. C. 
wyckoff, H. L. Parker and F. H. Briggs, all of Raleigh. 
CRAWFORDSVILLE, IND.—Steps have been taken to install 
an ornamental cluster-light system. The lamps will be placed on 
ornamental stone posts, the cost of which is less than iron. Ss. 
FRANKFORT, KY.—An ordinance recently passed provided 
that the city should enter into a contract for twelve years with the 
Capital Gas & Electric Light Company for lighting the city. 
SIOUX FALLS, S. D.—The Sioux Falls Flour Mill Company will 
purchase a 500-horsepower motor-drive equipment for its flour mill, 
| specifications by Edward P. Burch, engineer, Minneapolis. C. 
CINCINNATI, O.—The city has awarded the contract for street 
lighting to the Union Gas & Eleciric Company. Boulevard lamps 
, new type are to be installed and other improvements made. 
CLEVELAND, O.—The Electric Utilities Company was incor- 
porated with a capital of $10,000. The incorporators are A. L. 
nenheimer, W. N. Caldwell, Edward Younger and L. C. Loomis. 
PORT ANGALES, WASH.—The Olympic Power Company is de- 
loping 8,000 horsepower on the Elwah River, to be increased 
iitimately to 25,000 horsepower. The cost of the work will be 
out $750,000. C. 
BRYAN, TEX.—The City Council has closed the deal that has 
een pending for some time for the purchase of the local electric 
‘ht and power plant. It will make improvements and extens- 
ions D. 
NIOBRARA, NEB.—F. L. Kirk, manager of the Sioux City 
Service Company, Sioux City, Iowa, proposes to expend $1,500,000 
n developing 10,000 horsepower from the waters of the Niobrara 
River. C. 
HUMBOLDT, IOWA.—The Humboldt Electric Light & Power 
Company and the Northern Roller Milling Company will build a 
iam and 1,200-horsepower plant at the Des Moines River to cost 
out $80,000. C. 
CASSOPOLIS, MICH.—The Cassopolis Milling & Power Com- 
any has disposed of its wiring, lighting and equipment to Hayden 


| 


& Son. The Milling & Power Company will, however, continue to 
supply current. 
STEELTON, PA.—Tht Swatara Electric Light Company has 


en incorporated with a capital of $5,000. The office will be in 
Seranton, and the incorporators are J. W. Carpenter, W. T. Reynolds 
ind Fred E. Scott, all of that city. 

WALLOWA, ORE.—The McCully & Rumble Company plans to 
begin work about August 1 om a new power plant in Wallowa Can- 
yon. The company will develop about 1,000 horsepower at first and 
increase it as the demand increases. A. 

POUGHKEEPSIE, N. Y.—The light, heat and power companies 
in Poughkeepsie, Newburgh, and a number of other towns have been 
consolidated under the name of the Central Hudson Gas & Electric 
Company. It is capitalized at $2,500,000. 

STOUGHTON, WIS.—The contract has been let to the Power 
Engineering Company, Minneapolis, for the installation of a plant 
on the Yahara River to develop 250-horsepower to furnish electric 
light for the city. The cost will be $75,000. C. 

AUSTIN, TEX.—W. D. Shelly of Austin and associates are pro- 
moting the construction of an electric street railway system for 
the western part of town. The proposed line will be about two 
miles long and will reach the business center of the city. D. 

HUSUM, ORE.—Albert Hawl, representing the Pacific Power 
& Light Company, announces that he has secured an additional 
power site on the Salmon River. Construction work on a new 
power house, Mr. Haw] states, will begin in a few weeks. A. 

SHREVEPORT, LA.—Anderson Offutt, an electrical engineer 
of New Orleans, has been employed by the City Commissioners to 
make a complete estimate of the cost of installing a municipal elec- 
tric light and power plant here. If his report is satisfactory this 
city will put in its own plant. D. 

PRINCETON, IND.—The City Council has ordered all the tele- 
phone, telegraph, light and power companies to remove their poles 
and wires from the central mile square of the city and place the 
wires under ground. The Council has voted to install an ornamental 
cluster lighting system in the city. 

LEAD, S. D—The Homestake Mining Company is rushing 
work on the $1,000,000 hydroelectric plant in Spearfish Canyon. 
Ore-treating plants in Lead, Terraville, Central City, Gayville and 
Deadwood will be supplied with power. The plant under construc- 
tion will generate from 6,000 to 10,000 horsepower. 

MUNCIE, IND.—Marian Sears is at the head of a farmers’ elec- 
tric light company, organized for the purpose of furnishing light 
and power to the farmers and also to the towns of Chesterville, 
Daleville and Yorktown. The company has arranged to secure 
current from the Muncie Electric Ligit Company’s piant. 


MINNEAPOLIS; MINN.—The Minneapolis General Electric 
Company let the contract to the Stone & Webster Engineering Cor- 
poration of Boston for the installation of improvements aggregat- 
ing $2,000,000, including a steam generating subsidiary plant at 
Twenty-eighth Avenue, N. E., and the river, to cost $1,000,000. C. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 









POUGHKEEPSIE, N. Y.—The Central Hudson Gas & Electric 
Company has been formed by the consolidation of the Pough- 
keepsie Light, Heat & Power Company, the Newburgh Light & 
Power Company and the Hudson Counties Gas & Electric Com- 
pany. The incorporators are E. E. Perkins, Albert R. Beal and 
John L. Wilkie. 

SAFFORD, ARIZ.—The Safford Water & Electric Light Com- 
pany is constructing a dam and storage reservoir in the mountains 
near here and will bring the water to the city for its distributing 
system by means of a pipe line. The company recently finished 
running a tunnel through the mountain in order to afford an out- 
let for the water supply. D. 

HUMBOLDT, IOWA.—Tue Northern Roller Milling Company 
and the Humboldt Electric Light & Power Company, both operated 
under the same management, will build a concrete dam across the 
Des Moines River here, and will construct a large new power 
house near the present one. About $80,000 will be spent and the 
new plant will develop 1,200 horsepower. 

FORT WAYNE, IND.—The Board of Public Works has de- 
cided to use the tungsten lamps in the installation of a lighting 
system. The board has had the question of ornamental lighting 
under consideration for a long time and in making its choice be- 
tween the tungsten and the Wood lamps the board was guided 
by the people who expressed a decided preference for the tungsten 
lamps. Ss. 

POTTSTOWN, PA.—Charters have been issued for five elec- 
tric companies to supply light, heat and power in Chester and 
Montgomery counties. The companies are the Suburban, of East 
Coventry; Suburban, of East Vincent township, all in Chester 
County; the Suburban, of Upper Providence, and the Suburban, 
of Limerick township, Montgomery. The offices of the company 
are in this city. 

SAN FRANCISCO, CAL.—The executive committee of the 
Great Western Power Company has authorized that $1,000,000 be 
spent to increase the capacity of the present hydroelectric gener- 
ating station at Las Plumas, on the Feather River, and to start 
work on a second development above Las Plumas. The company 
has now 55,000 horsepower installed in its hydroelectric generating 
station at Las Plumas and this will ultimately be doubled. A. 


MIDDLETOWN, IND.—After holding an election, voting a bond 
issue, and securing the money to build and equip a municipal light 
plant, the town board decided that it would be cheaper to contract 
with the Indiana Union Traction Company for current. This de- 
cision is being opposed by the citizens who have brought injunction 
proceedings against the town board to prevent the erection of poles, 
the stringing of wires and contracting with the traction company 
for current. Ss. 

GARDNER, MASS.—The Connecticut River Power & Trans- 
mission Company, through its branch the Gardner Electric Light 
Company, has taken contracts with the towns of Westminster, 
Hubbardston and Barre, to furnish them light for streets and do- 
mestic purposes, as well as for power contracts that may be ob- 
tained later by the company. It is not improbable that eventually 
this line will be extended to White Valley mill village and Cold- 
brook Springs, making a continuous circuit taking in all the vil- 
lages in that section of the county. 

PORTLAND, ORE.—-Electric power transmission lines are now 
being built by the Oregon-Washington corporation of this city, from 
its power plant on Kalama River to Centralia, Chehalis and Wood- 
land. The corporation is now installing machinery for the devel- 
opment of 12,000 horsepower of electric energy at the old site on 
Kalama River, purchased some time ago, and this plant will supply 
the towns to which transmission lines are now being strung. The 
line to Woodland will eventually be extended to Vancouver, where 
the company operates a street car service and water works. 

RALEIGH, N. C.—A deed has been filed conveying the Rock- 
ingham Power Company’s plant at Blewitts Falls to the recently 
chartered Yadkin Power Company of Raleigh. The Yadkin River 
Power Company also filed documents providing for an issue of 
$15,000,000 in bonds. Work has been resumed on the Yadkin River 
property and the total expenditures will approximate $5,000,000. 
The Carolina Light & Power Company will make Raleigh its dis- 
tributing center; 40,000 horsepower will be developed at Blewitts 
Falls, 6,500 at the Buckthorne Falls plant, now in operation, and 
6,500 at Raleigh Power will be furnished to Rockingham, Hamlet, 
McCall, Dillon, Henderson, Oxford, Wake Forest, Goldsboro, Smith- 
field, Clayton Dunn, and other points. 

DEL RIO, TEX.—Plans are being rapidly matured for the con- 
struction of a great irrigation system and hydroelectric plant on 
the Devil’s River near Del Rio by D. B. Chapin, of Edinburg, Tex. 
The preliminary estimates of the engineers who are making the 
surveys place the cost of the proposed enterprise at about $4,000.,- 
000. It is stated that more than 200,000 acres of land may be irri- 
gated from one reservoir that is to be formed by constructing a 
dam across the river, and that this water power will generate up- 
wards of 50,000 horsepower of electrical energy. Devil’s River has 
its source in several groups of large springs and even in the dryest 
seasons there is never any lack of water supply to carry out the 
irrigation and hydroelectric project on the scale that is being 
planned. D. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 
COLUMBIA FALLS, MONT.—J. A. Talbot is projecting the con- 
struction of an electric road to Bogfork. Cc. 
MISSOULA, MONT.—The street railway company is planning 
the construction of sixteen blocks of lines. 
JANESVILLE, WIS.—The Rockford & Interurban Company 
has increased its capital stock by $3,000,000. C. 
IOWA CITY, IOWA.—Cedar Rapids capitalists are planning the 
construction of an interurban road to Muscatine. Cc. 
CHICO, CAL.—The Northern Electric Company has a 


a franchise to double-track its Main Street line in this city. 

MINN.—The Commercial Club is trying to secure 

road from Fort Dodge, 
C. 


FAIRMONT, 
the construction of a 
lowa, to this city. 

OSKALOOSA, 
cided to commence the 
Waterloo. 

FRESNO, 


proposed electric 
Iowa Traction Company has de- 
construction of its line to 
C. 
CAL.—Work on the Sunnyside electric car line is 
about completed. In the latter part of May the line will be in com- 
plete readiness for traffic. A. 

ALTOONA, WIS.—A franchise has been granted to the Chip- 
pewa Valley Railway, Light & Power Company to install a street 
car system and electric lights. C. 

WELLS, MICH.—The Escanaba Traction Company will con- 
struct a second big power dam, capable of developing 2,500-horse- 
power on the Escanaba River. Cc. 

FRESNO, CAL.—The Fresno, Hanford & Summit Lake Inter- 
urban Railway Company has been granted a franchise for an elec- 
tric street railroad in this city. A. 

KEOKUK, IOWA.—Henry E. Dayton, of Quincy, Ill., and Fred 
Swan, of Nauvoo, are organizing an interurban company with Keo- 
kuk as the power center and terminal point. 

SAN FRANCISCO, CAL.—The request of the United Railroads 
to put down a curve connection between the tracks at Presidio 
Avenue and California Street has been denied. 

JACKSON, CAL.—C. P. Vicini, former district attorney in this 
city, announces that a company is being formed to build an elec- 
tric line which will connect Jackson and Sacramento. A. 

NORTHFIELD, MINN.—The Minneapolis, St. Paul, Rochester & 
Dubuque Electric Railway Company will build thirty-two miles of 
road to Owatonna, to be in operation by September 1. C. 

HOBART, IND.—The Gary, Hobart & Eastern Traction Com- 
pany anounces that bids will be received May 20 for the construc- 
tion of a five-mile line from Hobart to the city limits of Gary. S. 

WENATCHEE, WASH.—L. W. Pratt, of Tacoma, is planning the 
construction of a network of electric railways in the Wenatches 
and Columbia River valleys, at an estimated cost of $20,000,000. C. 

ANGOLA, IND.—Great progress is being made in laying track 
between this city and Elkhart. This will be a part of the Bucklen 
system which is being operated by both steam and gasoline 
power. Ss. 

SCOTTSBURG, IND.—The officials of the Cincinnati, Madison & 
Western Traction Company are asking for bids until May 30 for 
building forty-one miles of electric railway to connect Scottsburg, 
Lexington, Hanover and Madison. 

GLENDALE, CAL.—The Pacific Electric Railway Company has 
applied for a franchise for an electric line between this city and 
Burbank. The company plans to finish the construction of the 
line in three months at a cost of $222,000. A. 

RICHMOND, IND.—The Richmond & Southeastern Traction 
Company has completed its preliminary survey for the construction 
of a line to connect Richmond, Union City, Brownsville, Brookville 
and Harrison. This line will be about forty miles in length. Ss. 

PIERRE, S. D.—The Sioux Falls & Southern Minnesota Trac- 
tion Company has been incorporated with a capital of $300,000, for 
the construction of electric lines in the counties of Minnehaha, S. D., 
Rock, Nobles, Jackson, Martin, Fairbault and Freeborn, Minn. C. 

TOLEDO, O.—The Toledo Railways & Light Company has an- 
nounced that it will immediately begin work on a $30,000 addition 
to its Twenty-second Street heating plant. Real estate has been 
purchased for a site and plans for a new building and figures on 
new machinery are being received. H. 

GARY, IND.—The Calumet United Railways Company, capital- 
ized at $5,000,000, has been granted a fifty-year fanchise to operate 
street and interurban lines on twelve of Gary’s most populated 
streets. Work of constructing the system which is destined to link 
Gary with Chicago will be begun at once. The corporation is backed 
by the Geist interests of Philadelphia. 8. 

SALISBURY, N. ¢ The incorporation of the W. J. Oliver Com- 
pany, with a capital of $400,000, has just been perfected in this city, 
the new concern having taken over the Salisbury-Spencer Street 
Railway & Electric Company. The company has extensive plans 
on foot for building their lines to nearby towns, and the recent ac- 
quisitions include a franchise for a line to Concord, twenty-two 
miles distant. L. 


IOWA.—The 
immediate 
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VINCENNES, IND.—The board of commissioners of Knox 
County has ordered elections for May 19 in Vincennes township 
to vote on a subsidy tax in aid of the construction of three inter- 
urban roads. On the same day elections will be held in Steel ang 
Palmyra townships in aid of the construction of the Vincennes. 
Washington & Eastern Traction Company. s. 

VALLEJO, CAL.—The capital stock of the Vallejo & Northern 
Railroad Company has been increased from $2,500,000 to $10,000,000. 
With this additional capital, the company plans to extend its lines 
in the northern valley and improve its southern line’s equipment. 
New offices have been established in Suisun, in charge of T. co 
Gregory, president of the road, and William Pierce, secretary. A. 

VINCENNES, IND.—A subsidy election has been called for 
May 19 in Vincennes, Palmyra and Stern townships in aid of th. 
construction of the Vincennes, Washington and Eastern Traction 
Company’s proposed line through Knox and Daviess counties. Mass 
meetings are being held and prominent men are encouraging the 
project. Three townships have already voted substantial subsidy 
aid. S. 

VINCENNES, IND.—Plans are being made for the extension of 
the Evansville and Princeton traction line from Patoka to Decker 
a distance of nine miles, to connect with a new line to be built b 
the North and South Traction Company, from Decker to Sullivan 
to connect with the Terre Haute, Indianapolis & Eastern traction 
line, thus giving trelley connection from Evansville to Indianap 
olis. s. 

TOLEDO, O.—On application of Edmund C. Ebert, of Detroit 
Albert E. Royce and B. C. Harding, of Bowling Green, O., have bee: 
made receivers of the Lake Erie, Bowling Green & Napoleon Rail 
way Company. The receivers’ bonds were fixed at $25,000 each 
They will at once assume the control and operation of the prop 
erty of the company, which embraces an electric railway from 
Woodville to Tontogany, a distance of twenty-five miles, and ar 
electric light plant and hot water heating system located at Bow! 
ing Green. H. 

RUTHERFORDTON, N. C.—The North Carolina Interurban 
Railroad Company, chartered by the Legislature in January of the 
current year, has filed notice that it has been formerly organized 
and that it is ready to proceed with work. The company proposes 
to build an electric line connecting Gastonia and Asheville, by wa) 
of this town, headquarters being located here. The line will be 
about ninety-two miles in length, and will pierce the heart of the 
Appalachian mountains for many miles, traversing a picturesque 
country. The company is chartered with $10,000,000 capital. 


CONCORD, N. C.—The starting up of the new Concord street 
railway, and the use of the Edison patent, the storage-battery car 
supplied by the Federal Storage Battery Car Company, was the 
occasion of no little interest among street railway men, and many 
visitors were present when the Edison car made its initial trip ove: 
the tracks. There will be only one car of this type in use for the 
present, but the tests made have proven most satisfactory. Officers 
of the new traction company of Concord were present, including 
Pres. W. F. Snyder, and T. J. Jerome, secretary; T. H. Vanderford, 
vice-president. L. 

SAN FRANCISCO, CAL.—The Southern Pacific Railroad Com- 
pany has purchased all the electric street railroads in San Jose 
and Santa Clara formerly controlled by Lewis F. Hanchett. The 
purchase was made in the name of the Peninsula Railroad Com- 
pany, an adjunct of the Southern Pacific Railroad Company, which 
was incorporated to build a system of electric lines from San Jose 
north by way of Menlo Park, Palo Alto, San Mateo, into San Fran- 
cisco and Oakland, Cal. The Oakland & Bay Shore Railway Com- 
pany, allied with the Oakland & Antioch Railway Company, has 
asked for a fifty-year franchise on Shafter Avenue at Fortieth 
Street and along Shafter Avenue to 800 feet beyond Kieth Avenue. 

BURLINGTON, N. C.—The Piedmont Railway & Electric Com- 
pany, of this city, was granted a charter May 4, with an authorized 
capital stock of $1,000,000. The company will build electric lines 
connecting Burlington, Haw River, Graham, with the local lines, 
and probably will build other extensions later. The charter also 
specifies a general electric power business as part of the privilege 
of the company. In the same connection, announcement is made 
in Burlington that the Southern Traction & Power Company has 
awarded contracts for the completion of the several lines joining 
the towns mentioned. The incorporators of the new company are 
E. S. Parker, J. M. Cook and A. L. Davis. Cars are expected to be 
in operation by July 1 on a part of the lines. L. 

CHARLOTTE, N. C.—A $300,000 contract was signed May 5 
by the Southern Power Company, of this city, and the Westinghouse 
Electrical and Manufacturing Company, for the furnishing of elec- 
trical equipment for the interurban line from Charlotte to Kings 
Mountain, thirty-two miles, and Spartanburg and Greenville and 
Greenwood, the last three towns being in South Carolina. Eight 
locomotives of the motor type, transformers, equipment for cars, 
etc., are some of the items included in the contract signed. The 
contract was the outcome of a week’s conference between B. N. 
Duke, J. B. Duke, W. S. Lee and other interurban officials, and rep- 
resentatives of several electrical concerns handling the electricab 
supplies wanted. The officials of the road estimate that the total 
cost, when operation of freight and passenger service is begun, will 
be close to $25,000 per mile. L. 





May 13, 1911 
TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
MARBLE ROCK, IOWA.—Farmers are considering the instal- 
lation of a new telephone line. 
ELTON, LA.—The Elton Telephone Company has been incor- 
porated with a capital stock of $5,000. P. 
CURTIS, NEB.—The Curtis Telephone Company has been in- 
corp ee with a capital stock of $5,000. P. 
WIMBELDON, N. D.—The Commercial Club is trying to secure 
the extension of the rural telephone lines. 
TYLER, TEX.—The Talbert Telephone Company has been in- 
rporated with a capital stock of $25,000. 
WILLMAR, MINN.—Arthur C. Bowe has been granted a fran- 
ise to establish a new telephone system. P. 
TAYLOR, NEB.—The Farmers’ Telephone Company has _ 
orporated with a capital stock of $10,000. 
KONAWA, OKLA.—The Corner Telephone Company has hal 
neorporated by John T. Robnett and others. P. 
GILMORE CITY, IOWA.—The Northern Telephone Company 
il put its system in this city in first-class order. C. 
ANADARKO, OKLA.—The Sugar Creek Telephone Company 
is been incorporated by John W. Howard and others. 
WESTFIELD, N. C.—The Big Creek Telephone Company is 
artered with $10,000 capital by J. G. Frans and others. L. 
PEQUOT, MINN.—The Northwestern Telephone Exchange Com- 
ny will install a new system to replace the present one. C. 
PROCTOR, MINN.—The Duluth Telephone Company is plan- 
ng the expenditure of $25,000 in improvements this year. C. 
WAUNETA, NEB.—The Wauneta Farmers Telephone Com- 
ny has been incorporated with a capital stock of $24,000. P. 
MOBRIDGE, S. D.—A franchise has been granted to the Mis- 
ouri Valley Telephone Company to install a telephone system. C. 
CLEAR LAKE, IOWA.—The Clear Lake Independent Tele- 
hone Company has arranged for the rebuilding of its system. 
SAVANNA, OKLA.—The Savanna-Colestine Telephone & Tele- 
raph Company has been incorporated with a capital stock of 
5,000. P. 
DUBUQUE, IOWA.—The La Cross Telephone Company has se- 
cured a site for the erection of an exchange building which is to 
cost $15,000. C. 
BURLINGTON, LOWA.—The toll lines between Burlington, 


Keokuk, Wapello and Ottumwa will be reconstructed by the Iowa 
C. 


felephone Company. 

LITTLE YORK, ILL.—The Little Mutual Telephone Company 
was recently incorporated with a capital of $4,000, by C. W. Cooper, 
W. Wiley and J. E. Porter. 

FOLEY, MINN.—Farmers in Western Glendordee are consid- 
ring the construction of a telephone line to connect with that of 
the Northwestern Telephone Company there. C. 

PORTLAND, TENN.—The Portland Mutual Telephone Com- 
pany was recently incorporated with a capital of $1,000 by J. K. 
P. McGlathlin, C. W. Kerley and S. H. Roark. 

ROCKLAND, COLO.—The Rockland Telephone Company has 
been incorporated with a capital of $20,000 by W. H. Brosman, 
are R. V. Loyd, F. T. Schultz and G. W. Morse. 

CLAYPOOL, KY.—The Claypool Telephone Company has been 
incorporated with a capital of $1,800. The incorporators are John 
A. Willoughby, J. M. Adair and Robert Mottley. 

SPENCER, N. C.—The Southern Bell Telephone Company is 
rebuilding its plant here at a cost of $18,000. A modern common- 
battery system is being planned, several miles of cable will be util- 
ized and other improvements made. 

WHITEFISH, MONT.—About twenty miles of telephone is be- 
ing constructed to Olney by the forestry department, part of the 
system to be installed throughout the Blackfeet National Forest, 
of which ninety miles will be built this season. C. 

CHARLESTON, S. C.—Important improvements. involving the 
expenditure of more than $70,000 have just been completed in 
Charleston by the Southern Bell Telephone Company. Officials de- 
clare that the Charleston telephone system is now one of the most 
modern in the country. 

LINTON, IND.—The Fairview Mutual Telephone Company has 
filed articles of incorporation. The capital stock is $5,000. The 
object of the company is to buiid, equip, maintain and operate a tele- 
phone exchange and telephone lines in the western part of Greene 
county. George Sharp, John Berus, Ira E. Adams and Mack Ellis, 
Linton, Ind., are directors. S. 

TYLER, TEX.—The Gulf States Telephone Company has 
purchased the entire property of the Southern Telephone & Tele- 
graph Company. The transaction included thirty exchanges in the 
counties of Kaufman, Smith, Upshur, Dallas, Henderson, Bell, Milam, 
Robertson, Limestone, Delta, Rusk, Hamilton, Coryell, McLennan 
and Hunt. Officers of the new corporation are as follows: S. A. 
Lindsey, president; H. B. Marsh, vice president; F. H. Merrell, sec- 
retary; A. L. McMurray, treasurer. 
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ELECTRICAL SECURITIES. 


During the week past, business has been better than for a con- 
siderable time previous. The increase in stocks was about twenty 
per cent, while bonds showed forty per cent more sales than in the 
week before. Prices were better throughout. While the iron and 
steel industries are still depressed to a certain extent pending the 
decision of the Supreme Court in the Standard Oil and American 
Tobacco cases, there is hope that the condition will be relieved. 
Money is easy and with the generaliy sound conditions now prev- 
alent any depression must be of short duration. 

F. H. Bethell has been elected a director of the New York Tele- 
phone Company, succeeding Henry M. Watson, deceased. 

The New York Stock Exchange has received formal notice of 
the increase of the capital stock of the Northern Ohio Traction & 
Light Company by $3,000,000 preferred stock. 

The Guaranty Trust Company is offering $500,000 Empire Dis- 
trict Electric one year six per cent collateral notes at par. The 
notes are secured by $834,000 Empire District Electric Company 
first mortgage five per cent bonds. 

Harvey Fisk & Sons are offering $1,000,000 Hudson Companies 
six per cent secured convertible gold coupon notes at ninety-eight 
and one-half and accrued interest. These notes are part of an issue 


of $10,136,000 sold by the company in 1910, and are secured by 


deposit of the trustee of 150 per cent of Hudson & Manhattan Rail- 
road Company first mortgage four and one-half per cent bonds, due 
1957. 

The maturing $18,000,000 notes of the Northwestern Elevated 
Company, of Chicago, due September 1, will, it is said, probably be 
eared for by temporary financing, which may provide $10,000,000 or 
$12,000,000 new money. The new notes may run for three years. 
Northwestern Elevated average daily passenger traffic in April was 
122,713, an increase of 974. 

Extension for thirty years of the $5,000,000 first mortgage six 
per cent thirty-year bonds of the Mutual Union Telegraph Company, 
a subsidiary of the Western Union, due last week, was made for 
the entire issue, although something under $1,000,000 in the hands 
of the public did not respond to the offer to exchange the bonds at 
par for a similar issue of thirty-year 5 per cent bonds. The Western 
Union, which owns practically all of the $2,500,000 stock of the 
Mutual Union, held in its treasury $3,043,000 of the maturing bonds 
for which the new five per cent bonds were accepted. 

DIVIDENDS. 

Federal Light & Traction Company, preferred quarterly divi- 
dend of one and one-half per cent, payable June 1. 

General Electric Company; quarterly dividend of two per cent, 
payable July 15. 

Kings County Electric Light & Power Company; regular quar- 
terly dividend of two per cent, payable June 1 to stock of record 


May 19. 
West Penn Traction Company; common quarterly dividend of 

one per cent, payable June 15. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 

NEW YORK. 

Allis-Chalmers common 

Allis-Chalmers preferred 

Amalgamated Copper 

American Tel. 

American Tel. 

Brooklyn Rapid Transit 

General Electric 

Interborough-Metropolitan common 

Interborough-Metropolitan preferred 

Himes County BEGCtTIS 2. cccccicccvccccccsecccccscccccccesooece 129° 

Mackay Companies (Postal Telegraph and Cables) common. 89 

Mackay Companies (Postal Telegraph. and Cables) preferred 75% 

Manhattan Elevated 135 

Metropolitan Street Railway 

New York & New Jersey Telephone 

ee i Meee Soo ok came Keely CS wale 4d SERED e eed ee ntee E 

. S. Steel common 7 
S. Steel preferred 

Washoner Union 

Westinghouse common 

Westinghouse preferred 


*Last price quoted. 


American Tel. & 48%, 145% 
Edison Elec. Illuminating 286 
COURIER TRIO 66.660 ssevcccewns cc ¥eccecersenssoeccoveesceue 156% 158% 
Massachusetts Electric common 8 17% 
Massachusetts Electric preferred 87 
New England Telephone 
Western Tel. & Tel. common 
Western Tel. & Tel. preferred 

PHILADELPHIA. 
American Railways 
Electric Company of America 
Electric Storage Battery common 
Electric Storage Battery preferred. ..........cccceceecececreee B2H%H 
Philadelphia Electric 16% 
Philadelphia Rapid Transit 
Philadelphia Traction 
Union Traction 

CHICAGO. 

Chiceao Railway, Series 1... ....ccccccisccvccveccccccccvcace 8 
Chicago Railways, Series ° § 
Chicago Subway 
Chicago Telephone 
Commonwealth Edison 
Metropolitan Elevated common 
Metropolitan Elevated preferred 












PERSONAL MENTION. 
THEODORE N. VAIL, president of the American Telephone & 
Telegraph Company, sailed from England for New York on May 3. 
LUCIUS 8S. STORRS, president of the Berkshire (Mass.) Street 
Railway Company, has resigned, and is succeeded by Charles S. 
Mellen, president of the New Haven Railroad. 

EDWIN W. HAMMER has opened new consulting engineering 
offices at No. 55 John Street, New York City. He will give especial 
attention to electrical and mechanical matters and patent investi- 
gations 

E. C. GREEN has again become associated with The Walpole 
Rubber Company, in the capacity of general purchasing agent of 
the consolidated companies, with headquarters at the factory office 
in Walpole, Mass. 

W. R. ALBERGER, vice-president of the Oakland Traction Com- 
pany and the Key Route Company has been appointed manager to 
succeed W. F. Kelly, who resigned. Mr. Alberger will still retain 
his position as vice-president of the two companies. 

PERCIVAL ROBERT MOSES, of New York City, has recently 
added to his staff several engineers who will assist in his con- 
sulting work. These are as follows: John Fallon, Arthur V. Farr, 
Alphonse Kaufman and J. N. Walton. 


E. L. HART, formerly engaged in the independent telephone 
business as secretary and general manager of the Hanamo Tele- 
phone Company in St. Joseph, Mo., will have his office at the 


headquarters building, 306-318 North Tenth Street. 
WALTER B. SNOW, publicity engineer, 170 Summer Street, Bos- 
added to his staff, John S. Nicholl, late of 


ton, Mass., has recently 
the New York Edison Company, and formerly acting manager for 
F. W. Horne, importer of American machinery, Yokohama, Japan. 


H. A. SINCLAIR, who has acted as treasurer of the New York 
Electrical Society for twenty-five years, was presented with a testi- 
monial in recognition of his faithful service, at the 30lst meeting, 
which was held on April 28 at the Engineering Societies Building. 

S. G. MeMEEN, of Chicago, addressed the students of Throop 
Polytechnic Institute, Pasadena, Cal., May 1, on the subject, “The 
Work of the Telephone Engineer.” Especial reference was made 
to conditions prevalent in San Francisco immediately following the 
earthquake and fire of 1906 

D. McFARLAN MOORE, inventor of the Moore light, deliv- 
ered a lecture before the Commercial Association of the Jersey 
City Section of the Public Service Corporation on the evening of 
Thursday, May 4. The lecture was illustrated with numerous in 
teresting lantern slides and practical demonstrations were utilized 
to show the development of the Moore light system to its present 
stage 

Cc. T. CHAPMAN, for the past six years traffic manager of the 
Toledo & Western Railroad, a subsidiary of the Toledo Railways 
& Light Company, has severed his connection and accepted the 
position of traffic manager of the Interurban Railway’ Company, of 
Des Moines, Iowa. Under his management the freight and passenger 
business of the Toledo & Western has shown a substantial increase 
each year. 

CHARLES D. EMMONS, one of the best known traction men 
in the Middle States, and general manager of the Ft. Wayne & 
Northern Indiana Traction Company, on May 1, assumed the gen- 
eral management of the Chicago, South Bend & Northern Indiana 
lines. The selection of Mr. Emmons for general manager of the 
Murdock lines has been contemplated for some time. It is an- 
nounced that changes in the service are in contemplation and that 
these are to be worked out and put in operation by Mr. Emmons 
H. Cutshall, who will continue as local manager. 

ANGUS S. HIBBARD, second vice-president and general man- 
ager of the Chicago Telephone Company, was given a dinner at 
the LaSalle Hotel, Chicago, on Saturday, May 6, by the employees 
of the Company. Mr. Hibbard goes to New York City to take a 
position on the staff of Theodore N. Vail, president of the American 
Telephone & Telegraph Company. It is understood that he will 
assist Mr. Vail in the co-ordination of the telephone and telegraph 
lines of this country. Since 1893 Mr. Hibbard has been general 
manager of the Chicago Telephone Company and for the past few 
years he has also been vice-presidert. He is a member of the 
American Institute of Electrical Engineers and other scientific and 
social clubs 

W. M. WHITE, formerly of the I. P. Morris Company of Phila- 
delphia, has become associated with the Allis-Chalmers Company 
as manager and chief engineer of its hydraulic turbine department. 
During the past ten years, Mr. White has been closely in touch 
with hydraulic turbine development in this country and for the 
past five years has had entire charge of the designing for the I. 
P. Morris Company in which position he has designed the hydraulic 
machinery for some of the largest installations in the country. 
These include such notable plants as that of the Hydraulic Power 
Company, and the Toronte Power Company of Niagara Falls, the 
Great Western Power Company of California, the Washington 
Power Company of Spokane, Wash., and the Shawinigan Falls 
Power Company of Montreal, Can. Mr. White also designed some 


and F 


of the large centrifugal pumps for the New Orleans Drainage Sys- 
tem and those that supply the water for the city of Duluth. 
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JESSE H. ROBINSON, chief of the telegraph division of the 
United States Weather Bureau for the last forty years, recently 
died in Washington, at the age of sixty-seven years. Mr. Rob- 
inson was one of the forty-one volunteers from Allegheny County 
Pa., who served with the United States military telegraph corps 
during .the civil war, and to whom a bronze tablet was unveiled 
at Pittsburg a short time ago. 


LEGAL NOTES. 


LIABILITY FOR FAILURE TO FURNISH SERVICE TO NON. 
SUBSCRIBERS.—The Court of Appeals of Kentucky says that a 
telephone company is under no duty to render a gratuitous service. 
and, being under no duty, there is no liability upon its part for 
failing to do that which its duty to the public does not require it 
to do. The court does not think it is necessary, in order to recover 
against a telephone company for a negligent failure. to place per 
sons in communication with each other, that it should appear that 
the service fee was actually paid by the person desiring the service 
or that the contract to pay was entered into by him. If the com 
pany, however, does not desire to render, and is under no contract 
obligation to furnish, the service to a non-subscriber, who uses th: 
telephone with the consent of the subscriber, then, when such sery 
ice is sought by the non-subscriber, the company should at onc: 
inform him that the service cannot be furnished except at a regula: 
pay station, and if it fails to do this the non-subscriber has the 
right to assume that the service will be furnished. By its failure 
to notify him to the contrary, the company agrees that it will fw 
nish the service under its contract with the subscriber, and i{ 
under this, all charges against the telephone are paid or agreed to 
be paid at stated periods, the situation of the non-subscriber wil! 
be exactly the same as if he had paid or tendered in advance th: 
service fee.—Jones vs. Cumberland Telephone & Telegraph Con 
pany, 130 S. W., 994. 

LEGAL RELIEF OBTAINABLE IN CASES OF ELECTROL\ 
SIS.—In a case where a bill was filed by a water works compan 
against an electric railway company for injunction against injur) 
to water mains by electrolysis, the United States Circuit Court 
in Illinois, states that it may be said that the court has no powe: 
to prescribe by injunction the use of any particular system of ci: 
cuit or negative return. It is doubtful, indeed, whether the judicial 
power would extend to the making of a decree restraining the de 
fendant from continuing to serve the public unless it shall cease 
injuring the complainant’s water system. The utmost possible re 
lief is to restrain the defendant from continuing the injury, assum 
ing that sufficient damage is shown, and punishing it and its oj 
ficers for contempt in case of disobedience, leaving the means o! 
curing the injury entirely to its discretion. The whole duty o/ 
the defendant is to make the damage as little as possible by using 
the best means reasonably within its power, the selection of such 
means to be left to its discretion, and at its peril of failure to ex 
ercise such discretion in a fair, bona fide way. In this case the 
defendant should be enjoined from continuing the injury to the com 
plainant’s water mains and service pipes, and should be given a 
reasonable time to take such measures, or put in such improve 
ments to its negative return, as will substantially prevent injury 
This should be upon condition that the complainant co-operate with 
the defendant so far as reasonable and proper in aiding to prevent 
or lessen the escape of current from its rails, or in preventing the 
escape of current from the water pipes in such manner as to cause 
injury thereto.—Peoria Water Works Company vs. Peoria Railway 
Company, 181 Fed., 990. 


FOREIGN TRADE OPPORTUNITIES. 

(From Daily Consular and Trade Reports, issued by the Bureau 
of Manufactures, Washington, D. C. In replying to the Bureau fo! 
information mention file number.) 

NO. 6608. BIDS FOR AN ELECTRIC LIGHT AND STREET 
RAILWAY CONCESSION.—Consul General G. Bie Ravndal, of Con 
stantinople, Turkey, telegraphed under date of April 13, 1911, that 
the Turkish Minister of Works invites bids up to July 15, 1911, fo! 
an electric light and street railway concession at Aleppo, Asiatic 
Turkey. 

NO. 6638. ELECTRICAL APPARATUS AND FIXTURES.—A 
report from an American consular officer in Italy states that a busi- 
ness firm in his district has expressed a desire to enter into com 
munication with American manufacturers of electric lamps with 
metallic filament, carbon for arc lamps, insulators, switches and 
arc lamps, with a view to securing the agency. 


PROPOSALS. 

POWER PLANT.—The Deane Steam Pump Company, Holyoke. 
Mass., will be in the market for a new power-plant equipment of 
about 450-kilowatts capacity. The company will consider oil, gas, 
and steam plants. 

POWER DAM.—The Light & Power Commission of Michigan, 
at Marquette, Mich., is asking for bids, to be opened May 20, for 
building two concrete dams at Dead River near Marquette. Bonds 
to the amount of $100,000 were voted on April 3 for that and 
other improvements to the hydroelectric plant there. 
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POST OFFICE, GADSDEN, ALA.—The office of the Supervising 
Architect, Washington, D. C., will receive bids until May 27 for 
the enlargement and completion (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring) of the United 
States post office at Gadsden, Ala., in accordance with drawings and 
specification, copies of which may be obtained from the custodian 
of site, at Gadsden, or at the Supervising Architect’s office. 


POST OFFICE, DYERSBURG, TENN.—The office of the Super- 
yising Architect, Washington, D. C., will receive sealed bids until 
May 29 for the construction, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Dyersburg, Tenn., in accordance with 
the drawings and specification copies of which may be obtained 
from the custodian of site at Dyersburg, or at the Supervising 
Architect’s office. 

POST OFFICE, SAN DIEGO, CAL.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 25 for the construction (including plumbing and ventilation, 
gas piping, heating apparatus, electric conduits and wiring) of 
the United States post office and custom house at San Diego, Cal., 
, accordance with drawings and specification, copies of which 
may be obtained from the custodian of site at San Diego, or at 


¥ 


he Supervising Architect’s office. 

POST OFFICE, SIOUX FALLS, S. D.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
Vay 20, for the extension, etc., except elevator (including plumbing, 
vas piping, heating apparatus, and electric conduits and wiring 
system) of the United States post office and court house at Sioux 
Falls, S. D., in accordance with the drawings and specifications, 
opies of which may be obtained from the custodian at Sioux Falls, 
r at the Supervising Architect’s office. 

POSTOFFICE, VICTORIA, TEX.—The office of the Supervis- 
ng Architect, Washington, D. C., will receive sealed bids until 
fune 9, for the construciion, complete (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring and light- 
ng fixtures, of the United States postoffice and court house at 
Victoria, Tex., in accordance with drawings and specifications, 
copies of which may be obtained from the custodian of site at 
Victoria, or at the Supervising Architect’s office. 


NEW INCORPORATIONS. 


SPRINGFIELD, ILL.—The Hobert Electric Manufacturing Com- 
pany of Tory, O., with capital stock of $400,000, has been licensed 
to do business in Illinois with a state capital of $20,000. Z. 


NEW YORK, N. Y.—The Wheeler-McDowell Elevator Company 
has been incorporated to manufacture electrical supplies, machinery, 
ete. The incorporators are Wm. Heydt, Lewis J. McDowell and 
Frank A. Page. 

CHICAGO, ILL.—Sam Garvin & Company have been incorpo- 
rated with capital stock of $15,000 to manufacture and deal in 
electrical devices. The incorporators are F. William Keagh, Alonzo 
C. Heckler and Sam Garvin. Z. 

CHICAGO, ILL.—The Badt-Westinghouse Electric Company has 
incorporated with a capital stock of $2,400 to manufacture electrical 
instruments, supplies, etc. The incorporators are Francis B. Badt, 
Paul A. Westbury and Fred M. Rosseland. 

NEW YORK, N. Y.—The Stuart Specialty Company, New 
York, N. Y., has incorporated with a capital of $10,000 to do all 
kinds of electrical work. The incorporators are Robert Stuart, 
Frank L. Nugent and Henry C. Spotley 

BUFFALO, N. Y.—The Republic Sign & Advertising Company 
has been incorporated with a capital of $25,000 to manufacture elec- 
tric signs, etc. The incorporators are James A. Kenny, Howard F. 
Brink and Emil A. Becker, all of Buffalo. 

ST. LOUIS, MO.—The Beck Automatic Electric Safety and Sig- 
nal Switch Company has been incorporated with capital stock of 
$50,000 to manufacture electric switches. The incorporators are 
Arthur and Charles Beck and Morris Tucker. Z. 

ST. LOUIS, MO.—The Ganahl Electric Company has been in- 
corporated with a capital of $2,000 to carry on a general electrical 
contracting and supply business. The incorporators are Hubert 
J. Ganahl, Octavia L. Ganahl and Eric A. Kurgar. 

CHICAGO, ILL.—The Balco Manufacturing Company was re- 
ceently incorporated with a capital stock of $5,000, by Howard M. 
Cox, George L. Cragg and James S. Rosenzweig. The company 
will manufacture mechanical and electrical machines. 

AUGUSTA, ME.—The Randall Telephone Company has been 
organized for the purpose of dealing in telegraph and telephone 
instruments, mechanics and apparatus with $1,500,000 capital stock. 
The officers are: President, E. M. Leavitt, of Winthrop; treasurer, 
E. M. Leavitt, of Winthrop. 

ROCKPORT, IND.—The Spencer Construction & Equipment 
Company has filed articles of incorporation. The initial capital is 
$25,000. The purpose of the corporation is to construct and equip 
electric and steam railroads, telephone and telegraph lines, bridges, 
electric light, heat and power plants, etc. Benjamin F. Hoffman, 
Robert S. Crowder, John G. Rinslidt, of Rockport, and E. P. Cox 
and H. C. Watkins, of Louisville, directors. 
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INDUSTRIAL ITEMS. 

THE DEARBORN FOUNDRY COMPANY, Chicago, IIl., illus- 
trates in a recently published bulletin a large number of ornamental 
electric light posts. The catalog supersedes all the company’s 
previous issues. 

THE JOSEPH DIXON CRUCIBLE COMPANY, of Jersey City, 
N. J., has just published a very neat folder entitled, “Maintenance 
Painting for Electric Railways.” It gives excellent photographs 
of street railway viaducts, power plant stacks, and car trucks 
painted with Dixon’s silica-graphite paint. 

THE WESTON ELECTRICAL INSTRUMENT COMPANY, 
Newark, N. J., had distributed a folder illustrating Weston alternat- 
ing-current switchboard indicating instruments. An announcement 
was made directing attention to the study and original research 
which has been involved in the development of the present type of 
instrument. 

Cc. W. HUNT COMPANY, New Brighton, N. Y., has published 
its catalog No. 114 on grab buckets, coal tubs, valves, chutes, 
screens and “Stevedore” hoisting rope. Several installations of 
coal-dealers’ chutes and screens are illustrated. The company 
manufactures among other things industrial railways, electric lo- 
comotives and electric hoisting engines. 


THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
makes an announcement in the April issue of its monthly publica- 
tion Hot Points of Hotpoint Day which is to be celebrated on May 15. 
A proof is included of a full page advertisement which is to appear 
on May 13 in the Saturday Evening Post. Several valuable hints 
on electric supply advertising through show windows, etc., are in- 
cluded. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, LTD., Lon- 
don, Eng., has commenced the publication of a new periodical, 
The Marconigraph. The magazine will set forth month by month 
the interesting happenings in the development of the Marconi sys- 
tem. Photographs are to be used in illustration of actual instal- 
lation in various parts of the world, and the technical side of the 
question will be explained and amplified by diagrams. 


THE KERITE INSULATED WIRE & CABLE COMPANY, 
New York, N. Y., through R. D. Brixey, president, announces that 
having acquired the interests of its western representative, the 
Watson Insulated Wire Company, the Kerite Company has estab- 
lished a western office in the Peoples Gas Building, Chicago. B. 
L. Winchell, Jr., formerly vice-president of the Watson Insulated 
Wire Company, is appointed western sales manager. 


THE WESTINGHOUSE MACHINE COMPANY, of Pittsburg, 
Pa., has recently received an order from the Weymouth Light & 
Power Company for a 625-kilowatt, single-flow, high-pressure tur- 
bine to be installed in the Light & Power Company’s power house 
at East Weymouth, Mass. The turbine will use steam at 150 
pounds pressure, and will exhaust into a vacuum of twenty-seven 
inches, maintained by a Leblanc jet type condenser. Approxi- 
mately $50,000 has been expended on improvements about the 
plant. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., announces the establishment of a new department 
to be devoted exclusively to the design and manufacture of elec- 
trical appliances for industrial heating. The resources of the com- 
pany’s large and thoroughly equipped New York factory will be 
principally devoted to the manufacture of this class of apparatus, 
under the direct supervision of M. S. Hadaway, Jr., who for many 
years has specialized on applications of electric heat to industrial 
purposes. 


THE APPLE ELECTRIC COMPANY, Dayton, O., describes its 
“Apleo” electric system for the automobile in catalogue No. 24 
which was recently mailed. The “Aplco” automobile dynamo is 
built according to the principles of V. G. Apple, its inventor, and 
follows closely the most logical designs for this cass of work. The 
dynamo is built for easy application for any type of engine. A 
large number of illustrations are used in the bulletin and a full 
description of the apparatus is included, together with a com- 
plete price list. 


DATES AHEAD. 

The Ohio Society of Mechanical, Electrical and Steam Engi- 
neers. Twenty-third meeting, Youngstown, O., May 18 and 19. 

National Fire Protection Association. Annual meeting, New 
York, N. Y., May 23-25. . 

American Foundrymen’s Association, American 
ders’ Association and the Associated Foundry Foremen. 
convention, Pittsburg, Pa., May 23-26. 

National Electric Light Association. 
York City, May 29 1o June 3 

Commercial Section, National Electric Light Association, Meet- 
ing and banquet, New York, N. Y., June 1. 

National District Heating Association. 
burg, Pa., June 6-8. 

Association of Railway Electrical Engineers, Semi-annual con- 
vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 

Association of Railway Telegraph Superintendents. 
meeting, Boston, Mass., June 19-23. 


Brass Foun- 
Annual 


Annual convention, New 


Annual meeting, Pitts- 


Annual 































































Michigan Electric Association. Annual convention, on board 
steamer Minnesota, leaving Grand Haven, Mich., June 19, returning 
to St. Joseph, Mich., June 22. 

Mississippi Electric Association. Gulf- 
port, Miss., June 20-21. 

American Institute of Chemical Engineers. 
ing, Chicago, lll., June 21 to 24. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 


Annual convention, 
Semi-annual meet- 


Annual 





ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
G. S. Emery, Mobile, Ala 


AMERICAN ASSOCIATION MOTOR MANUFAC- 


OF ELECTRIC 


TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 


Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa; American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis, Columbus Railway & Light Company, Columbus, 0O.; 
American Electric Railway Engineering Association, secretary, 
Norman Litchfield, New York, N. Y.; American Electric Rail- 
way Transportation and Traffic Association, secretary, H. C. 
Donecker, 29 West Thirty-ninth Street, New York, N. Y.; Amer- 
ican Electric Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 


N. %. 


AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Chuch Street, New York, N. Y. 
AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 


50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, III. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 

son, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Julius R. Wemlinger, 626 Park Row Building, New York, 
N. Y. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secretary, 
Calvin W. Rice, 29 West Thirty-ninth Street, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Folwell, 239 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. 
retary, N. T. Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING 


Secretary, 


Sec- 


AGENTS. Secretary, 


H. F. Frassee, Edison Electric Illuminating Company, Brooklyn, 
a me 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. 


Secretary, W. H. Cole, Waltham, Mass. 
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American Institute of Electrical Engineers. 
tion, Chicago, Ill., June 26-30. 

American Society for Testing Materials. 
lantic City, N. J., June 27 to July 1. 

Ohio Electric Light Association. 
Point, O., July 25-28. 

Association of Railway Electrical Engineers. 

tion, La Salle Hotel, Chicago, November 6-10. 


Annual conven. 
Annual meeting, At. 
Annual convention, Cedar 


Annual conven 








ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Freq 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS 
Secretary, James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sex 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 


cago, Ill. 
ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND 
INTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 


Ste. Marie Railroad, Chicago, Il. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretar; 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A 
L. Neereamer, Traction Terminal Building, Indianapolis, Ind 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. OehImann, P. O 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec 

retary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, III. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION 
Secretary, H. T. Sands, 139 Pleasant Street, Malden, Mass. 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 
ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 

abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. 
retary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowle, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building Mont- 
real, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 
Pa. 

ELECTRICAL CREDIT ASSOCIATION OF TBE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Puilding, San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. 

Franz Neilson, 80 Wall Street, New York, N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York, 
Be 

ENGINEERING SOCIETY OF WISTONSIN. Secretary, 
Kerchoffer, 32 Vroman suilding, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINBERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 


Sec- 


Secretary, 


WwW. G 






















May 13, 1911 


FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 
retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary,.R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION, NATIONAL ELECTRIC LIGHT ASSOCIA- 


TION. Secretary, H. M. Corse, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, IIl. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 


tary, C. A. Camp, Henry, Il. 
ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 
i. L.UMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 
LLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 
DEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
‘EPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 
{NDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. Zart- 
man, Indianapolis, Ind. 
DIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
13 Union Trust Building, Indianapolis, Ind. 


[INDIANA INDEPENDENT TELEPHONE ASSOCIATION.  Secre- 
tary, Walter J. Uhl, Logansport, Ind. 
TERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

WA ELECTRICAL ASSOCIATION. Secretary,.A. W. Zahm, 
Charles City, Iowa. 

WA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


W. J. Thill, Des Moines, Iowa. 

WA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, H. E. Weeks, Davenport, Iowa. 

ANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kans. 

NENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. 
retary, W. G. Turpin, Henderson, Ky. 

IAINE ELECTRICAL ASSOCIATION. 
Lewiston, Me. 

[AINE INDEPENDENT TELEPHONE ASSOCIATION. 
M. E. Crow, Houlton, Me. 


Sec- 
Secretary, F. D. Gordon, 


Secretary, 


[ASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. 
MASSACHUSETTS STREET RAILWAY ASSOCIATION.  Secre- 


tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 
ASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, III. 
MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 
MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, A. A. Burch, Battle Cretk, Mich. 
MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
E. T. Street, Northern Heating & Electric Company, St. Paul. 
MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 
McComb, Miss. 
MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
bt ge ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
eld, Mo. 
MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 
MUNICIPAL LIGHTING ASSOCIATION. OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 
NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey, Washington, D. C. 
NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 
NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 
NATIONAL DISTRICT HEATING ASSOCIATION. 
Gaskill, Greenville, O. 
NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
___ eric P. Vose, 1343 Marquette Building, Chicago, 11l. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 
NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 
NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 
NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
tary, J. B. Ware, McCormick Building, Chicago, III. 
NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
P Fieux, Wing Manufacturing Company, New York City. 
NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 
NEBRASKA ELECTRICAL ASSOCIATION. Secretary, S. J. Bell, 
David City, Neb. 
NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street, Boston, Mass. 


Secretary, D. L. 


Secre- 
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NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boyleston Street, Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 Thirty-ninth Street, New York, 
N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 
ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 

M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRICAL ASSOCIATION. Secretary, 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 

RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 
cago, Ill. 

RAILWAY SIGNAL ASSOCIATION. 

Bethlehem, Pa. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, N. Y. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
x. ¥. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churechward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
retary, D. G. Fisher, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION. 
Secretary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 125 Monroe Street, Chicago, III. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, II. 

WIRELESS INSTITUTE. Secretzry, Sidney L. Williams, Room 
1909, 42 Broadway, New York, N. Y. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, George Alli- 
son, Milwaukee Electric Railway & Light Company, Milwau- 
kee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. 
Paul J. Weirich, Monroe, Wis. 


Secretary, 


Van 


ASSOCIATION. 


Secretary, C. C. Rosenberg, 


Sec- 


John C. Hoyt, 1330 


Secretary, 
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RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) May 2, rg11. 


ADJUSTABLE SUPPORT FOR VAPOR-LAMPS. Stan- 
wood E. Flichtner, Englewood, N. J., assignor to Cooper Hewitt 
Co., New York, N. Y. Original application filed July 28, 1904. 
Divided and this application filed Jan. 9, 1905. A hinged sup- 
port permitting the tilting of the mercury-vapor lamp for start- 
ing. 


990,853 


990,856. ELECTRIC-LAMP HOLDER. Stanley B. Freiberg, Cin- 
cinnati, Ohio. Filed Feb. 21, 1910. Includes a pair of integral- 
ly united jaws, one of which grasps the socket of an incan- 
descent lamp and the other clamps to any desired support. 


990,859. APPARATUS FOR IGNITING MINERS’ SAFETY-LAMPS. 
Ernest Arthur Hailwood, Morley, England. Filed Oct. 16, 1906. 
Consists of a chamber for holding the lamp. Closing of the 
door after the insertion of the lamp closes an electric ignition 
circuit 

990,860. APPARATUS FOR TESTING MINERS’ SAFETY-LAMPS. 
Ernest Arthur Hailwood, Morley, England. Filed Nov. 8, 1907. 
Similar to the above, but having means for allowing an explos- 
ive mixture to be supplied to the chamber when the ignition 
circuit is closed. 

990,869. ELECTRIC SWITCH-OPERATING DEVICE. 

Henrard, Liege, and Leon Leveque, Antwerp, Belgium. Filed 

February 3, 1910 Flexibly arranged contact members are 

secured along the trolley wire. The circuit from these passes 

through an electromagnet for operating the track switch. 


990,870. TROLLEY-GUARD. Christopher Heron, Chicago, Ill. as- 
signor of one-fourth to William C. Krauter, and one-fourth to 
Barney Coffey, Chicago, Ill. Filed Aug. 9, 1909. The fork of 
the trolley pole has a hollow shaft with a spindle passing 
therethrough. Guard members are loosely mounted on the 
projecting portions of the shaft and rigidly connected to the 
spindle. 

990,875. ELECTRIC STEAM-GENERATOR OR HUMIDIFIER. 
Lancelot B. Holliday, Beckley, and Edward J. Weidensall and 
George R. Krebs, Wickham, W. Va. Filed March 22, 1910. Two 
electrodes connected to a heating circuit project into a barrel 
containing the water to be heated. 

990,879. TILTING LAMP. Frederick H. von Keller, New York, 
N. Y., assignor to Cooper Hewitt Electric Co., New York, N. Y. 
Filed Sept. 22, 1905. An automatic starting device for tilting 


Berthelemy 


the mercury-vapor iamp includes an electromagnet. 
490,893. PILOT-CELL FOR ELECTRIC STORAGE BATTERIES. 
Roderick Macrae, Chicago, Ill. Filed Nov. 19, 1909. Attached 


to the side of a storage cell is a pilot cell having a glass front 
and adapted to contain some of the electrolyte of the cell 
which it communicates and a hydrometer for reading its den- 
sity. 

990,927. ELECTRICALLY-HEATED COOKER. Charles E. Ter- 
williger, Santa Cruz, Cal. Filed Oct. 15, 1910. A chamber with 
thick heat insulating walls has an electric heating element at 
the bottom of it upon which the vessel to be heated is placed. 


SPARKING IGNITER. Luther H. Wattles, Providence, 
R. I., assignor of one-half to Matie C. Messler, Pawtucket, R. I. 
Filed June 1, 1910. A generator is arranged so that a charge 
in the cylinder of the engine imparts a generating throw to 
its armature shaft, a spring returning the latter to this in 
position. 

990,948. AIR-FORCING APPARATUS. Charles F. Baker, Newton, 
Mass. Filed Jan. 18,1911. A vertical-shaft generator has vanes 
mounted upon the ends of its revolving field and casings ar- 
ranged to force the air through the air passages of the stator 
and finally to discharge it to the atmosphere. 

990,951. FLEXIBLE ELECTRICAL BRUSH OR COLLECTOR. 
Ralph Henry Barbour, Tiltwood, England. Filed Sept. 10, 1909. 
A wire brush with fine copper strands forming its core and 
coarser and stiffer wire forming an encircling armor around 
the core. 

ELECTRIC 


990,935. 


LOCOMOTIVE. William Cooper, Pittsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co. 
Filed Sept. 10, 1909. A locomotive with two motors mounted 
in the body of the cab and connected to the driving wheels 
by two oblique side cranks to an intermediate jack shaft. An 
auxiliary jack shaft is also provided to which the side cranks 
may be connected, the second of the jack shafts being geared, 
the first one so that a speed reduction is possible. 

990,960. ELECTRICAL IGNITION APPARATUS. Albert H. Crock- 
er, Chicago, Ill. Filed Jan. 3, 1910. The driving shaft of the 
engine is connected to a magneto by a train of gears. There 
are also means for changing the angular relation between the 


990,958. 


magneto and driving shafts so as to change the time of spark. 
ing. 

990,964. INDUCTION-MOTOR. Isaac De Kaiser, Wilkinsburg, Pa 
assignor to Westinghouse Electric & Manufacturing Co. Filed 
July 6, 1908. Combined with a slotted core are two sets of plates 
having teeth of different length, which are inserted into the 
core slots from opposite ends to abut against each other. 


990,966. ELECTRIC RAILWAY-VEHICLE. George M. Eaton, Wi! 
kinsburg, Pa., assignor to Westinghouse Electric & Manufactur- 
ing Co. Filed Dec. 24, 1909. Modification of No. 990,958 in 
which both the driving motors are geared to a common jack 
shaft which is connected with another jack shaft parallel to 
the driving axles by means of a side crank. 


990,967. MERCURY CIRCUIT-BREAKER AND SHUNT FOR SIG 
NAL-RELAYS. Edward A. Everett, Detroit, Mich., assignor of 
one-fourth to James C. Mock and one-fourth to James J. Ross 
Detroit, Mich. Filed July 20, 1908. A tube containing mercury 
is included in the track circuit so that movement of it causes 
it to break the track circuit and the main shunt, and close an 
emergency shunt. 


990,971. RAILWAY SIGNALING APPARATUS. Arthur Forster 
Gorlitz, Germany. Filed July 20, 1908. Setting of the track 
signal at danger closes an alarm circuit in the cab of the loco 
motive when its front wheels strike a certain point on the 
track. 


990,972. TELEPHONE-CALL DISTINGUISHER. Knight W. Gale 
Los Angeles, Cal. Filed Feb. 16, 1909. An electromagnet in 
series with the beil-ringing circuit releases a pivoted latch 
which operates an indicator. Replacing of the receiver upon 
its hook restores the indicator to its regular position. 


990,985. SYSTEM OF CONTROL. Ray P. Jackson, Wilkinsburg 
Pa., assignor to Westinghouse Electric & Manufacturing Co 
Filed Oct. 20, 1904. A motor control system for an electric 
car which has a number of electromagnetically operated switch 
es that are closed in succession in a delayed sequence so as 
to prevent excessive current in starting. 


990,987. REEL FOR ELECTRIC CABLES AND THE LIKE. Denis 
J. Jorden, Cleveland, Ohio. Filed Oct. 9, 1909. A mining loco 
motive has on it a reel for winding up a cable that connects 
the locomotive to a relatively stationary source of current sup- 
ply. 

991,004. METER-TESTING SERVICE CUT-OUT. Thomas E. Mur 
ray, New York, N. Y. Filed Dec. 8, 1909. Includes a removable 
bridge and a removable switch for cutting in the standardizing 
instruments for a test. 


991,005. FUSE-CASE. Thomas E. Murray, New York, N. Y. 
Oct. 17, 1910. A tubular case for an inclosed fuse. 


991,006. ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
N. Y. Filed Nov. 19, 1910. Comprises a base block, a fuse case 
and fuse thereon, a removable carrier seated in the block, and 
an auxiliary fuse seated in a face of the carrier. 


991,007. ELECTRIC FUSE. Thomas E. Murray, New York, N. Y. 
Filed Nov. 26, 1910. A fuse plug of refractory insulating mate- 
rial has an internal V-shaped chamber, a fuse strip having a 
localized blowing point at the angle of the chamber, and a 
filling in the chamber; the plug having a vent in its wall in 
proximity to the blowing point of the fuse: 


991,008. ELECTRIC-FUSE CASE. Thomas E. Murray, New York, 
N. Y. Filed Dec. 13, 1910. Is formed integrally of a metallic 
plate bent to form two tubular shells, one inclosing the other 
and having an air space between them. 


991,028. REVERSING AND VALVE-OPERATING MEANS FOR IN- 
TERNAL-COMBUSTION ENGINES. Joseph Alvah Scott, New 
York, N. Y., assignor to Scott Engine & Construction Co. Orig- 
inal application filed Oct. 8, 1904. Divided and this application 
filed Jan. 30, 1905. Includes an electric controller for governing 
the spark plugs for the different cylinders and a manually op- 
erated means for simultaneously changing all of the valve- 
operating cams and the electric controller for reversing the 


Filed 


engine. 
991,029. INTERNAL-COMBUSTION ENGINE. Joseph Alvah Scott, 


New York, N. Y., assignor to Scott Engine & Construction Co. 
Filed Oct. 8, 1904. Renewed July 24, 1909. Has an auxiliary 
combustion chamber provided with a separate spark plug. There 
are means for cutting out the main igniter and for cutting 
in a battery circuit and the igniter for the auxiliary chamber in 
starting the engine. 


991,030. ELECTRICAL CONNECTION. Samuel Sedoff, Montclair, 
N. J. Filed Oct. 6, 1910. Includes a split post and a sleeve 
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with a recessed block in its end which is adapted to engage 
the split end of the post. 

491.031. GLOW-LAMP SUPPORT AND REFLECTOR. Clayton H. 
"Sharp, White Plains, N. Y. Filed March 25, 1910. A reflector 
for incandescent street lamps has two or more semi-paraboloid 
reflectors that are open at their intersection, a supporting dome 
being secured to the reflectors directly above the opening so 
as to close the latter. 

ELECTRIC LOCOMOTIVE. Norman W. Storer, Pitts- 

burg. Pa., assignor to Westinghouse Electric & Manufacturing 
Co. Filed Jan. 3, 1910. A pair of jack shafts is disposed parallel 
to and at equal distances on opposite sides of an intermediate 
driving-wheel axle and above the plane of the latter. A pair 
of driving motors is geared to the jack shafts and a Scotch 
yoke connection joins the jack shafts and the intermediate 
driving-wheel axle. 
039. TROLLEY-POLE-OPERATING MEANS. Ayers A. Strange 
and William Anderson, Memphis, Tenn. Filed Aug. 12, 1909. A 
pneumatically operated means for raising and lowering a trol- 
ley pole. 

191.040. PRESSURE-CONTROLLED OPERATING MEANS FOR 
TROLLEY-POLES. Ayers A. Strange and William Anderson, 
Memphis, Tenn. Filed Oct. 28, 1909. Coil springs are arranged 
on each side of the cylinder and adapted to exert a pull upon 
the operating rod of the trolley pole so as to keep the trolley 
wheel against the wire when the air pressure in the cylinder 
fails. 

91,044. RESERVE EMERGENCY-LANTERN. 
Sound Beach, Conn. Filed June 18, 1910. 
electric lamp, a battery and a reflector. 

1.053. ELECTRIC FIRE-ALARM. Alfred C. Farley, Shinglehouse, 
Pa., assignor of five-sixths to Ed J. Davis and William H. Shaw 


191.038. 


Walter H. Adams, 
A case contains an 
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ef the patents. Another one makes this same system apply to 
several cars, each of which has a battery and regulator, but 
only one of which has the axle generating equipment. 

991,113. CHARGING APPARATUS. William A. Turbayne, Lan- 

caster, N. Y., assignor to Gould Coupler Co. Filed Aug. 25, 

1909. <A variable resistance is connected so as to vary the 

battery-charging current in order to give a tapering charge. 

114. ELECTRICAL SYSTEM OF DISTRIBUTION. William A. 

Turbayne, Lancaster, N. Y., assignor to Gould Coupler Co. Filed 

Nov. 5, 1909. Covers another feature of foregoing systems. 

117. RELAY. Per Utne, Wilkinsburg, Pa., assignor to Union 

Switch & Signal Co., Swissvale, Pa. Filed Oct. 19, 1910. An 

alternating-current relay consists of a rotating non-magnetic 

armature, a pair of magnets, each having a number of pole- 
pieces arranged on opposite sides of the armature and means 
for causing a co-acting polarization of certain of the pole pieces 
so as to produce a torque in one direction of current flow and 

a reverse direction of torque when the current is changed in 

either of the windings of the magnets. 

,129. ELECTRICAL CURLING-IRON. George W. Bibbens, Kan- 

sas City, Mo. Filed Aug. 31, 1908. One of the prongs of the 

iron has a tubular heating unit. 

991,132. LAUNDRY-MARKER. John D. Caldwell, Seattle, Wash., 
assignor to Caldwell Complete Laundry Marker Co., Seattle, 
Wash. Filed Dec. 15, 1909. An electromagnet controls the 
operation of a printing frame. 

991,152. LIQUID-FUEL-CONTROL SYSTEM. George Tilden Han- 
chett, Hackensack, N. J. Filed June 10, 1909. A float chamber 
containing liquid fuel has a float provided with contacts which 
are brought into and out of engagement by changes in the 
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990,940.—GENERATOR VENTILATION. 991,031. 
and one-sixth to Charles C. Van De Boe, Shinglehouse, Pa. 
Filed Nov. 15, 1909. A thermostat closes the battery circuit 
and rings the alarm. 

991,070. ROLLING-MILL Albert T. Keller, Pittsburg, Pa., assignor 
of one-half to Mesta Machine Co., Pittsburg, Pa. Filed Aug. 
22, 1907. A motor for raising and lowering a vertically mova- 
ble roll has a manually controlled starter and an automatic 
controller for stopping the motor after it has moved the requisite 
distance. 

991,080. SYSTEM OF ELECTRICAL DISTRIBUTION. Roderick 
M. Palmer, Cambridge, Mass., assignor to James H. Cary, Bos- 
ton, Mass. Filed Oct. 30, 1909. A low-voltage electric bell is 
operated from a high-tension circuit through two relays, one in 
the low-voltage and the other in the high-tension circuit. 

191,085. BATTERY-VAULT. Frank H. T. Potter, Chicago, Ill. Filed 
Nov. 9, 1909. A vault for containing batteries along a railway- 
signal circuit has a number of channels on the inner surface 
of the wall and a trunking outlet through which the battery 
wires may lead after passing out of the channels. 

991,087. AUTOMATIC SWITCH-OPERATING MECHANISM. Percy 
C. Ralph and William Pinch, Cleveland, Ohio. Filed May 1, 
1909. A photographing printing machine has an electric print- 
ing lamp, a motor in its circuit for driving a timing device, 
and an inspection lamp in a second circuit, the latter circuit 
being closed at the instant the other one is broken. 

991,105 to 991,112. inclusive. Wm. A. Turbayne, Lancaster, N. Y., 
assignor to Gould Coupler Co. Applications filed Feb. 8, May 
2, July 11 and Dec. 29, 1908; Jan. 16, Jan. 17, Feb. 24 and May 
19, 1909. These eight patents cover various features of an 
axle-driven car-lighting system. An auxiliary counter-electro- 
motive-force generator is provided with a vibrating resistance- 

controlling regulator for maintaining constant voltage on the 

system. A booster is provided for the storage battery in one 
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991,110.—AXLE CAR-LIGHTING SYSTEM 
fluid level. The contacts are in a circuit which controls the 
movements of a valve regulating the supply of fuel. 

991,181. CONTROLLER FOR ELECTRIC MOTORS. Floyd T. Tay- 
lor, New York, N. Y., assignor to Cutler-Hammer Manufacturing 
Co., Milwaukee, Wis. Filed July 10, 1909. Has a plurality of 
contacts and an automatically operated member adapted to 
successively engage and disengage said contacts and to stop 
the motor upon disengaging each contact, thereby necessitating 
operation of the motor in stages. The contacts are arranged 
in groups, the contacts of each group being of substantially the 
same length and differing in length from the contacts of an- 
other group. 

991,185. RESILIENT LAMP-SOCKET. Nelson Weeks and Walter 
H. Weeks, New York, N. Y. Filed March 12, 1910. A casing 
screwing into the receiving socket has within it a lamp socket 
supported by a spiral spring. The supporting spring acts as 
one terminal, a second spring being used on the other. 

991,189. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. 
Thomas E. Barnum, Milwaukee, Wis., assignor to Cutler-Ham- 
mer Manufacturing Co., Milwaukee, Wis. Filed July 6, 1908. 
Has a means for rendering the overload device inoperative 
for a certain period after the motor circuit is closed, and au- 
tomatic means for returning it to operative condition after the 
motor has reached a certain predetermined speed. 

991,190. MOTOR-CONTROLLER. Thomas E. Barnum, Milwaukee, 
Wis., assignor to Cutler-Hammer Manufacturing Co., Milwaukee, 
Wis. Filed Aug. 26, 1909. Has a plurality of switches for 
starting the motor, the switches being interlocked to close in a 
definite sequence, a circuit breaker connected in the motor cir- 
cuit, and in interlock between the circuit-breaker and the first 
switch of the sequence to necessitate closure of the former prior 
to the operation of the latter. 


991,206. CONTROLLER FOR ELECTRIC MOTORS. Albert J. Hor- 
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ton, White Plains, N. Y., assignor to Cutler-Hammer Manufac- 
turing Co., Milwaukee, Wis. Filed July 6, 1908. Comprises an 
automatically operated main switch, an automatically operated 
speed-controlling device, means for adjusting the device to 
cause the motor to operate at different predetermined speeds, 
and a pilot switch adapted, when ‘in one position, to cause the 
main switch to be closed and when in another position to cause 
the operation of the speed-controlling device. 

207. TROLLEY. Frank H. Howard, Reading, Pa. Filed Dec. 
27, 1909. Each end of the shaft of the trolley wheel is fitted 
with a circular plate running on ball bearings. 

226. ELECTRIC IGNITION DEVICE. Arthur R. Mosler, New 
York, N. Y. Assignor to A. R. Mosler & Co., New York, N. Y. 


Filed July 10, 1908. A magnifying glass is arranged near the 
sparking points so that the operation of the spark may be 


easily watched 

244. ELECTRICAL WATER-HEATER. William R. Ray, San 
Francisco, Cal., assignor to W. S. Ray Manufacturing Co., San 
Francisco, Cal. Filed Sept. 28, 1910. The heating units are 
serially connected and mounted on an insulating block. Heating 
coils are threaded through perforations in the block. A valve 
is provided for the regulation of flow, the flow of water com- 
mencing when the current is turned on. 

247 ELECTRICALLY-CONTROLLED RAILWAY-SWITCH. 
Bernard Schlater, New Albany, Ind. Filey June 28, 1909. In- 
cludes a switch point, a conductor adapted upon energization 
to operate the point in one direction, while a second conductor 
is adapted upon energization to operate the switch point in 
the opposite direction 

260. AUTOMATIC TELEPHONE SYSTEM. Valerian Alexeeff. 
Enseli, Persia. Filed June 19, 1908. Comprises a talking con- 
tact, a series of rods, and means operated by the line circuit 
for moving the rod corresponding to the caliing telephone to 
and off the talking contact. A motor operated by the line cir- 
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cuit moves an arm carrying an electromagnet which is brought 
to the rod corresponding to the called subscriber. 

289. MULTIPLE-PLUG SOCKET. Louis H. Figge, Los Angeles, 
Cal. Filed 30, 1909. The combination with a plug, of a body 
detachably secured thereto, a plurality of lamp sockets, and 
socket casings carrying the sockets, and detachably secured to 
the body and independently removable. 

304. MEANS FOR REPRODUCING ELECTRICAL VARIA- 
TIONS. Peter Cooper Hewitt, New York, N. Y., assignor to 
Cooper Hewitt Electric Co., New York, N. Y. Filed July 7, 1904. 
An electromagnet subject to the influence of the variations is 
placed so that its field effects the positive electrode of a gas or 
vapor apparatus, so that the variation of the protuberance re- 
sistance is large relative to any variation produced by the mag- 
net in the vapor-column resistance. 

PORCH-RECEPTACLE FOR ELECTRIC-CONDUIT OUT- 
LET-BOXES. Carl S. Homsher, Denver, Colo. Filed Oct. 4, 
1910. Comprises a body having chambers at opposite ends, an 
attaching device disposed in one chamber, and a screw passing 
through the wall between the chambers and connected with the 
said device for holding it in place. 

324. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta, Philadelphia, Pa. Filed Feb. 20, 
1906. Messages transmitted over one cable are automatically 
repeated over another cable. A polarized relay of one cable is 
provided with means to impress upon the second cable impulses 
of positive and negative polarity and the polarized relay of the 
second cable is provided with means to impress upon the first 
cable impulses of positive and negative polarity. 
TELEGRAPHIC RELAY. Isidor Kitsee, Philadelphia, Pa. 
Filed July 2, 1910. Has a-movable and a stationary contact, 
one of the contacts consisting of metal and the other of graphite. 
357. PROCESS OF PRODUCING NITRIC OXID FROM MIX- 
TURES OF NITROGEN AND OXYGEN AND APPARATUS 
THEREFOR. Harry Pauling, Gelsenkirchen, Germany, assignor 
to Salpetersaure-Industrie-Gesellschaft, Gelsenkirchen, Germany. 
Filed Sept 27, 1910. Comprises the subjection of a gaseous 
mixture comprising nitrogen and oxygen to the heating action 
of an electric arc to form oxids of nitrogen, and permitting a 
throttled expansion of the resulting hot gaseous mixture without 
material reduction in temperature during such expansion. 
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991,367. FAN. William F. Primley and Harvey E. Baer, Lincoln 
Neb. Filed Nov. 30, 1909. Renewed March 25, 1911. A fan 
is mounted on a handle, the leads to the motor extending 
through the handle, and means for motor control: being affixed 
to the handle. 

991,373. ELECTRIC DETONATOR AND EXPLODER. Ronald H. 
Rennie and Charles C. Jessen, Oakland, Cal. Filed May 19, 1910. 
Has an open-top container to carry an inflammable or explosive 
material; a plug closing the open top of the container: an elec. 
trical conductor passing through the plug and carrying an iz. 
niter within the container; and a metallic deposit covering and 
hermetically sealing the joint between the container and plug. 

991,384. ELECTRIC RECIPROCATING ENGINE. William Armor 
Stedman, Millers, Nev. Filed April 25, 1910. Has a solenoid 
with a series of superposed section windings, the middle wind- 
ing being connected in series with each end winding. Contacts 
are made by a rotary switch. 

991,386. APPARATUS FOR REPRODUCING THE FORMS Or 
BODIES. Vittorio Storti, Milan, Italy. Filed Dec. 28, 1909 
Through the reproduction of variation of resistances in sole- 
noids an arm is moved automatically following the movements 
of an arm manually actuated. 

991,389. TROLLEY-POLE. Oscar W. Swanson, New Haven, Conn. 
Filed June 29, 1910. A trolley pole is formed of one piece of 
material so that when in the operative position the curved cor 
tact portion lies nearly in a horizontal plane. 

991,391. SHOEMAKER’S LIGHT. Cassius M. Thompson, Stoneham. 
Mass., assignor to Clifford P. Warren, Boston, Mass. Filed Dex 
12, 1907. An incandescent lamp inclosed in a tube is arranged 
to be inserted in the heel of a shoe. An aperture permits light 
to be thrown into the shoe, and a mirror allows the workman 
to look into the toe of the shoe. 

991,423. TROLLEY-WHEEL-RESTORING DEVICE. James PD 
Carey, New Haven, Conn., assignor of one-half to Daniel M 
Dore, New Haven, Conn. Filed Jan. 18, 1911. A roller pro- 
vided with spiral grooves is attached to the trolley pole. The 
grooves run from each end of the roller to the center, thus 
carrying the displaced trolley wheel back to the line. 

991,431. CONTROLLER FOR ELECTRIC DRILLS. William O 

Duntley, Chicago, Ill., assignor to Chicago Pneumatic Tool Co., 

Chicago, Ill. Filed Sept. 7, 1906. Comprises a switch proper 

having terminals for making and breaking electrical connec 

tion, a pivoted switch handle arranged adjacent the usual grasp- 
ing handle of the drill and an operating connection between the 
switch handle and the switch proper. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by 
United States Patent Office) that expired May 8, 1911: 


the 


519,328. CONTACTING DEVICE FOR ELECTRIC RAILWAYS 
David F. Graham, Springfield, O., and Wm. P. Allen, Chi- 
cago, Ill. 

519,330. GALVANIC BATTERY. Carl W. A. Hertel, Berlin, Ger 
many. 

519,334. CARBON-HOLDER FOR ARC LAMPS. Erwin Lavens, 


Brooklyn, N. Y. 

519,335. REACTIVE COIL. Hermann Lemp, Lynn, Mass. 

519,336. ELECTRIC WELDING-MACHINE. Hermann Lemp and 
Carl G. Anderson, Lynn, Mass. 

519,338. ELECTRIC SWITCH. James F. McElroy, Albany, N. Y 

519,346. APPARATUS FOR TELEGRAPHIC OR TELEPHONE 
TRANSMISSION. Michael I. Pupin, New York, N. Y. 

519,347. TRANSFORMER FOR TELEGRAPHIC, TELEPHONIC 
OR OTHER ELECTRICAL SYSTEMS. Michael I. Pupin, New 
York, N. Y. 

519,376. ALTERNATING CURRENT TRANSFORMER. 
S. Bradley, Avon, N. Y. 

519,377. GENERATING AND UTILIZING ELECTRIC CURRENTS 
OF HIGH POTENTIAL. Charles S. Bradley, Avon, N. Y. 
519,380. CONDUIT ELECTRICAL RAILWAY. James F. Cook, 

Mansfield, Pa. 

519,469. ELECTRO-HYDRAULIC CAR-MOTOR. 
ery, Brooklyn, N. Y. 

519,482. ELECTRIC ACCUMULATOR OR SECONDARY BAT- 
TERY. Arthur J. Smith, London, England. 

519,497. ELECTRIC FIRE-ALARM TRANSMITTER. 
Dunish, Ravenna, Ohio. 

519,595. ELECTRODEPOSITION 
fehrn, Paris, France. 

519,597. ELECTRICAL WATER-WHEEL GOVERNOR. 
Wetmore, Helena, Mont. 

519,602. STORAGE-BATTERY PLATE. Chaimsonovitz P. Elieson, 
London, England. 

519,634. ELECTRICAL TEMPERATURE-ANNUNCIATOR. Ernst 
Kloss, Stettin, Germany. 

519,662. ELECTROMAGNETIC TOOL. 
Louisville, Ky. 

519,686. METHOD OF OPERATING ELECTRIC MOTORS. John 
S. Bancroft, Philadelphia, Pa. 


Charles 


Charles E. Em- 


Adolph 
OF METALS. Hermann Tho- 


Earl P. 


Charles F. Carpenter, 
















